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English Electric Furnace Developments 


Advantages of Electric Furnace Practice Pointed Out—High Ef- 
ficiency and High Temperature Possibilities—Reductions of Heat 


Losses by Air Tight Furnaces Enables a Reducing Atmosphere. 
By F. J. MOFFETT. 


Recent interesting developments of the electric steel 
furnace in England were described by the author of 
a paper before the Staffordshire Iron and Steel Insti- 
tute, England, the following abstract of which ap- 
peared in the Iron and Coal Trades Review of England. 


In a steam-driven station supplying electricity the 
efficiency of the best boilers does not at present ex- 
ceed 75 per cent, which means that 25 per cent of the 
energy of the coal is lost at this stage. The steam 
generated in the boiler is then passed into the turbines, 
the efficiency of which does not often reach 25 per 
cent; there is, therefore, a loss here of 75 per cent. In 
the generators the efficiency may be 95 per cent and 
the efficiency of transformation and transmission may 
be taken at 85 per cent. The overall efficiency from 
the coal to the units of electricity in the furnace will 
therefore be roughly 15 per cent. In spite, however, 
of this low efficiency from fuel to units at furnace, 
the electric furnace can, in certain directions, show 
better results than the combustion furnace. Undoubt- 
edly the chief reason lies in the fact that the electric 
furnace itself is so much higher in efficiency than the 
combustion furnace. Dr. Stansfield has carefully ex- 
amined this question, and the figures quoted here are 
due to him. The efficiency of any furnace—combus- 


tion or electric—is the ratio between the heat usefully ° 


employed in the furnace to the heat value of the fuel 
used or the electric energy supplied. Take first the 
crucible furnace for melting steel: 
Weight of steel melted xX heat to 
melt 1 Ib. steel. 
Weight of coke X heat furnished by 
1 Ib. coke. 


100 Ibs. & 540 Btu 
a 150 Ibs. & 13,000 Btu a Mee: 

The efficiency of this furnace is therefore 2.8 per 
cent. Now take the electric steel furnace. The charge 
consisted of: Steel scrap, 5.733 Ibs.; iron ore. 430 Ibs. ; 
lime, 346 Ibs.; total, 6,509 Ibs. It required 1.680 kw 


Efficiency = 


Google 


hours to melt this charge, but in addition some heat 
was furnished by the reaction between the steel scrap 
and the iron ore. Hence the heat supplied to the fur- 
nace was 1,680 kw hours of electric energy = 5,700,000 
Btu; reaction between steel scrap and iron ore = 
43,000 Btu; hence total = 5,743,000 Btu. The heat 
utilized in the furnace was: To melt 5,660 Ibs. soft 
steel = 3,485,000 Btu; to melt 850 Ibs. basic slag = 
920,000 Btu; hence total 4,405,000 Btu. The efficiency 
of the electric furnace is therefore 77 per cent roughly. 
as against the efficiency of the crucible steel furnace 
of 2.8 per cent. 


The following figures give the approximate efh- 
ciencies of furnaces used for melting metals: Crucible 
steel furnace, 2—3 per cent; reverberatory furnaces. 
10—15 per cent; regenerative open hearth, 20—30 per 
cent; foundry cupolas, 30—5O per cent: electric steel 
furnaces, 60—85 per cent. 


Apart from the high efficiency of the electric fur- 
nace, it possesses other advantages over the combus- 
tion furnace for special purposes such as refining steel. 
One of the most important of these is the possibility of 
obtaining high temperatures. The temperature of the 
volatilization point of carbon is in the neighborhood 
of 3,500 degrees C., so that it is easy to obtain tem- 
peratures of 2,000 degrees C. and upwards. With a 
combustion furnace the temperature limit 1s, of course. 
much lower. . 


Speaking generally, low temperature heating is 
done more economically by combustion, whereas for 
the higher temperatures about 1,500 degrees C. it is 
cheaper to use electricity. The cheapest way to reach 
temperatures above 1,500 degrees C. is to combine the 
two systems, i.e., to use combustion heat for melting 
“nd electric heat for refining. This is being done to 
an increasing extent in many steel works at the pres- 
ent time, crucible or open hearth furnaces being used 
for melting and electric furnaces for finishing. 

Another advantage of the electric furnace is the 


169 


170 


ability to obtain a neutral or a reducing atmosphere 
in the furnace, as it is possible to seal it up and render 
it more or less airtight. The proportion of oxygen 
can be reduced at will, and the atmosphere becomes in 
consequence either simply neutral or even capable of 
taking up oxygen from the charge that is deoxidizing 
or reducing. The possibility of rendering the electric 
furnace airtight has the further advantage that the 
heat losses are greatly reduced, and it is largely due 
to this fact that the efficiency is so high. 


Among other advantages may be enumerated: 
Rapidity of heating; absence of impurities introduced 
by the combustion of fuel such as sulphur; ease. 
accuracy, and reliability of control and regulation: 
greater uniformity of the product; and greater output 
for a given size of furnace. 

The author next described the different types of 
electric furnaces, and then the method of operation of 
the steel furnace. After the furnace has been fettled 
from the previous charge, the cold scrap is thrown into 
the hearth. When charging is completed the current 
1s switched on and kept as constant as possible, either 
by hand or by an automatic regulator. Melting soon 
begins, and during this period the flux is added, con- 
sisting of a mixture of lime, fluorspar, sand, and either 
iron ore or banner scale. This flux floats on the top 
of the molten metal, and the chemical actions of re- 
fining take place. The carbon in the scrap is oxidized 
by the oxygen in the iron oxide of the flux and is given 
off as carbon-monoxide. This rising through the bath 
gives the appearance of boiling, and has the effect 
of thoroughly mixing the flux and the metal. The 
silicon and the manganese are oxidized, and these 
oxides dissolve in the flux. The phosphorus also is 
oxidized, and forms, with the lime, a phosphate which 
also enters into the slag. A portion of the sulphur 
oxidizes and passes away in the gaseous state. When 
sufficient time has been allowed for these reactions to 
take place, the current is switched off, and the slag 
run off by tilting the furnace. the surface of the metal 
being carefully cleared. An addition of carbon is then 
made to provide the necessary carbon in the steel, and 
a second flux is thrown in, this also consisting of-lime. 
sand and fluorspar. During the subsequent refining 
only about half the voltage is required. The phos- 
phorus has already been removed, but the bulk of the 
sulphur and a certain amount of iron oxide still re- 
mains. This iron oxide is solved in the second flux. 
and is removed by the addition of finely-powdered 
anthracite dust, which reduces the iron oxide, and at 
‘he same time forms a reducing atmosphere in the fur- 
nace. The sulphur is also gradually dissolved in the 
flux, and at the end of the second purification the 
metal is ready for pouring. 


The most important field for the electric steel fur- 
nace 1s the production of a uniformly good quality of 
steel from cheap scrap material] such as turnings and 
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__ crop ends, which can be fed into the furnace without 


any preparation. In the case of alloy steels, it 1s 
possible to make a steel of uniform composition since 


the amount of alloy to be added can be calculated ex- 


actly from the analysis of the steel in the furnace. 
Steels containing nickel, chromium, vanadium, etc.. 
can be melted without any loss of these elements. 
Steel castings can be produced which are dead mild 
and do not require any subsequent annealing. The 
properties of ordinary electric cast steel are: Tensile 
strength, 35 tons per sq. in.; yield point, 25 tons; and 
elongation, 30 per cent. By the addition of elements 
such as nickel, a much higher tensile strength can be 
obtained. The electric steel casting is therefore 
capable of taking the place of a steel forging for many 
purposes. Owing to the high temperature at which 
the charge can be poured, the steel is very fluid and 
allows of castings of intricate shape being made with- 
out difficulty. Electric steel castings will doubtless in 
the near future take the place of malleable iron cast- 
ings, which have to be treated by a tedious and expen- 
sive annealing process. 


At the end of the year 1917, the furnaces installed 
were as follows: Heéroult, 46 varying from 1% to 10° 
tons; Greaves-Etchell, 31 varying from % to 12% 
tons; Electro-metals, 27 varying from 1% to 10 tons: 
Rennerfelt, 8 varying from }% to 2% tons: Stobie, 6 
varying from 5 to 15 tons; other makes, 22. It is of 
interest to mention that of the above 140 furnaces 
nearly one-half are in the Shefheld and Rotherham dis- 
trict. Further, it is evident that the arc type of fur- 
nace has established its superiority from a commercial 
point of view. The induction furnace is now verv 
rarely adopted in this country for steel refining. (These 
figures refer to English installations. ) 


The following is a list of standard sizes of fur- 
naces with the transformer capacity and the approxi- 
mate units per ton of finished steel: 


Size. Transformer capacity. Units per ton. 
25 cwt. 300 kw 850 
21% tons 500 kw 800 
5 tons 800 kw 750 


It is evident that the units per ton are less in the 
larger furnaces; this decrease does not go on indefinite- 
ly: when the capacity of 15 tons is reached, the units 
per ton appear to reach their minimum value. Sir 
Robert Hadfield, in a recent account of the fuel and 
electric power consumption in his works at Shefheld. 
stated that in 1917 the units per ton used for 31,850 
tons of electric steel was 782. 


The cost of electrical energy is the most important 
consideration in the operation of an electric furnace. 
When it 1s possible to use blast-furnace or coke-oven 
gases for the generation of electricity, the cost can 
he brought very low. If a by-product recovery plant 
is employed, gas can be produced cheaply and used for 
driving electric generators by gas engines. _ 
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Heating Furnaces and Annealing Furnaces 


Heat Carried Out by Flue Gases With Various Degrees of 
Excess Air — Heat Available for Keeping Furnace Hot and 
Methods of Calculation. 


By W. TRINKS. 
PART IV. 


The calculation of the heat losses through walls 


and openings as explained in Part III, of this series, 
is only an intermediate step in the calculation of the 
fuel consumption. In order to compute the fuel con- 
sumption from the losses we proceed as follows: The 
flue gases carry away with them a large fraction of 
the heat generated by combustion of fuel, the fraction 
lost depending upon the temperature of the flue gases. 
and upon their composition. The difference between 
the heat of combustion per unit quantity of fuel and 
the heat lost in the flue gases for unit quantity of fuel 
represents the heat units (also per unit quantity of 
fuel) which are available for keeping the furnace hot. 
The consumption of fuel per hour required for keep- 
ing the furnace hot is found from the quantity of fuel per 
eee heat losses from furnaces per hour 
heat units (per unit quantity of fuel) avail 
able for keeping furnace hot 

Calculation of the heat lost in the flue gases is quite 
tedious, which probably is one of the reasons for the 
large amount of guess work done in conjunction with 
furnace calculations. As stated before, the heat loss 
depends not only on the temperature of the flue gases. 
but also on the excess or deficiency of combustion air. 
For the purpose of facilitating these calculations, the 
curves in Figures 25 to 31, inclusive. are offered.” 
From these curves the fraction of the heat lost 
to the flue gases can be found with very little 
trouble, provided that combustion is perfect or 
else carried on with excess air. Two curves are given 
in each instance. The A curve shows the heat in the 
gases of perfect combustion (of unit quantity of fuel) 
as a function of the temperature of the flue gases. The 
B curve has no direct physical meaning, but is very 
convenient for calculation purposes. It represents the 
heat in the air which is required to burn unit quantity 
of fuel, plotted as a function of the temperature of 
that air. If combustion has been carried on with ex- 
cess aif, or if air has filtered into the furnace after the 
combustion, the flue gases contain excess air. If the 
amount of that excess air is p per cent, the heat in the 
flue gases, per unit quantity of fuel for a given tem- 
perature, is found by taking the ordinate of the A 


curve for the temperature in question, and by adding . 


to it p per cent of the ordinate of the B curve. An 
example will make the use of these curves clear. Let 


*Curves of Figures 25-3] were computed by Prof. Thomas 
(>. Estep. 


Google 


‘ the fuel mixture should also be considered. 


natural gas be burnt with 20 per cent excess air, then 


what is the heat in the flue gases produced by the com- 
bustion of one cubic foot of standard gas. provided 
that the flue gases leave the furnace with a tempera- 
ture of 1,600 degrees F? Refer to Fig. 27. The heat 
in the flue gases 1s 370 + .2 « 280 or 426 Btu per 
cu. ft. of standard gas. 

For those who wish to familiarize themselves with 
the methods of calculation employed in the making 
of these curves, a sample calculation is given in the 
appendix to this instalment. 

To find the heat (per unit quantity of fuel) which 
is given up to the furnace walls, we deduct the heat in 
the flue gases from the sum of the heat of combustion 
and the sensible heat of the fuel mixture. If the fuel 
and the air enter the furnace with atmospheric tem- 
perature, it 1s, for most calculations, sufficient to de- 
duct the heat in the flue gas from the heat of combus- 
tion, although strictly speaking, the sensible heat of 
An ex- 
ample will clear up this point. Take the same condi- 
tions as before, namely, the products of combustion 
of natural gas with 20 per cent excess air leaving at a 
temperature of 1,600 degrees F. The heat of com- 
bustion is 1,000 Btu per cubic foot. while the flue 
gases take away 426 Btu. In consequence, 1,000 — 
426 = 574 Btu are given up to the furnace, if the fuel 
mixture enters at 0 degrees F. If, however, the air is 
preheated to 1,000 degrees F, then the heat entering 
the furnace per cubic foot of gas is 1,000 Btu + 1.2 
times the ordinate of the heat in the air at 1,000 degrees 
F., or 1,000 Btu + 1.2 * 160 Btu. which equals 1,000 


+ 192, or 1,192 Btu. The heat given up per cu. ft. of 


gas in that case equals 1,192 — 426 = 766 Btu, if the 
sensible heat in the natural gas is neglected. Natural 
gas, coke oven gas, town gas. oil. and coal are seldom 
preheated and the sensible heat in these fuels may 
well be neglected when they enter cold, but with blast 
furnace gas and producer gas, matters are different. 
For that reason, a third, and shorter curve marked C 
has been added for these three fuels. giving the heat 
contents of the fuels. For the sake of completeness 
the C curve has also been shown for coke oven gas 
and for natural gas. After the amount of heat given 
up to the furnace per unit quantity of fuel has been 
determined. the fuel consumption per hour is easily — 
found. 

Take, for instance. the furnace used as an example 
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FIG. 25—COAL 
Ultimate Analysis. Products of Combustion. 
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BIBS se Laceausivs, on Reiniva tale tears aeole 7.81 Air required for perfect combustion = 10.8 pounds per 
—_—-- pound of coal. 
100.00 


in Part III, in which the heat loss was 192,000 Btu per 
hour, for a furnace temperature of 1,800 degrees F. 
Let the fuel be coke oven gas, the fuel mixture enter- 
ing at 100 degrees F, and let the excess of air be 15 
per cent. Refer to Fig. 26. The heat in the flue gases 
equals 200 + .15 & 157 = 224 Btu per cu. ft. of gas. 
The heat of combustion is 510 Btu, while the sensible 
heat of the fuel mixture is roughly 18 Btu, making 
the total initial heat of the products of combustion 
equal to 528 Btu. The difference, which equals 528 — 


224 = 304 Btu, is therefore given up per cu. ft. of gas, 


= 631 cu. ft. of gas per hour are required 


to keep the furnace hot. 

Although the curves of heat losses, given in Part 
III, in conjunction with the curves given above, facili- 
tate fuel consumption calculations very much, they do 
not eliminate calculations altogether. That latter goal, 
namely, direct reading of fuel consumption from a 
set of curves, is possible, and advisable, wherever one 
and the same fuel is used at all times with constant 
temperature of fuel mixture. The procedure for mak- 
ing such a curve, or set of curves, is plain. For a given 
furnace temperature and a given thickness and compo- 
sition of wall, find the heat loss per sq. ft. and hour 


and 


itized by Gor gle 


from Fig. 20. Then compute the fuel consumption for 
a given fuel and given temperature of fuel mixture, as 
was done in the preceding paragraph. The resulting 
fuel consumption gives one point in the curve. Fig. 
32 shows the fuel consumption (per 100 sq. ft. of wall 
surface) which is required to maintain the tempera- 
ture of a furnace with walls of 9 inches of fire brick 
at various values (for a room temperature of 60 de- 
grees F), if fuel oil is burned with 5 per cent excess 
air, and if oil and air enter at 100 degrees F.* It is 
easily seen that the fuel consumption grows tre- 
mendously with the temperature; first, because the 
heat losses grow with the temperature, and second, 
because a smaller and smaller fraction of the heat of 
combustion is available as the temperature rises. 
Fig. 32 incidentally reveals the inherent ineff- 
ciency of high temperature furnaces. Vast quantities 
of fuel must be burnt to keep the furnace hot, even 
if no steel or other metal is heated. It may be argued 
that better heat insulation would reduce the fuel con- 


*This is the minimum fuel consumption. Actual fuel con- 
sumption for keeping the furnace ,hot may be considerably 
greater than the minimum, if the path of the gases through 
the furnace is such that they do not readily give up their 
heat to the furnace walls, but pass out at a temperature con- 
siderably higher than that of the furnace. 
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FIG. 26—BY-PRODUCT COKE OVEN GAS. 
Analysis by Volume. Products of Perfect Combustion. 
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FIG. 27—NATURAL GAS. 
Analysis by Volume. Air Required for Perfect Combustion. 
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FIG. 28—COAL. 
Products of Perfect Combustion. 
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FIG. 29—BLAST FURNACE GAS. 
Analysis by Volume. Products of Perfect Combustion. 
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sumption, but, unfortunately, the failing strength of 
refractories at high temperatures limits progress in 
that direction. Just how far we can go in practice, 
will be discussed later on in the chapters on strength 
and durability of furnaces. 


Instead of discussing possibilities for economy, let 
us now turn our attention to plain every day furnaces 
in which no claims are made for economy, and let us 
determine the fuel consumption per ton of steel heated, 
because that information is usually demanded by the 
management. 


Evidently, the fuel consumption per ton of steel 
(or other material heated) is a very elusive, variable 
quantity, because it is made up of the sum of the heat 
used for actually heating the steel and of the heat 
required to cover the heat losses. The heat which 
1s stored up per hour in the steel depends upon the 
quantity of steel to be heated during each hour and 
upon the final temperature. It is easily found by 
means of the heat content curve, Fig. 3, see Part I. 
Let H_ be the heat imparted to the material being 
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heated per hour. Let H, be the heat lost by radiation 
and convection per hour, and let H, be the available 
heat per unit quantity of fuel, 
then H, + H, /H, =quantity of heat needed per hour, 
H, = Hy 
and ——————— = quantity of fuel need for heating 
H, xX H, 
unit quantity of steel. 
As an illustration, reconsider the furnace’ which 
was used as an example a few paragraphs above, and 
which required 631 cu. ft. of coke oven gas per hour 


to maintain.the walls at 1,800 degrees F. Let 1,000 


pounds of steel per hour be heated in that furnace to 


_advisable. 
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1,800 degrees F, then the hourly heat input into that 

steel will be H, = 290,000 Btu. The heat losses 

were H, = 192,000 Btu so that H. plus Hi = 482,000 

Btu per hour. H_ was found to equal 304 Btu per 
H + 4H, 482,000 

cu. ft. of gas so that ——————- = 

H 304 


* a 
cu. ft. of coke oven gas per hour. 


= 1,600 


The examples have purposely been made very sim- 
ple so as not to becloud the fundamental principles 
with a multiplicity of detail calculations. In practice. 
these details positively must be taken into account, if 
the calculated values are to come sufficiently close to 
actual values. Neglect of details causes such dis- 
crepancy between “theory and practice” as to utterly 
discredit theory. For that reason an enumeration of 
the more important among the minor details will be 
They are: Radiation from all openings 
such as imperfectly closing doors, inspection holes. 
burner openings; increased heat losses through thin 
parts of walls, into water cooled skids and other water 
cooled furnace parts; heat losses from steel project- 
ing through door openings for tong hold purposes: in- 
crease of heat losses from combustion chambers on 
account of their excess temperature compared to that 
of the furnace proper; heat losses from incomplete 
combustion (flame burning from around the doors). 


Method of Calculating Heat in Flue Gases. 

The following method was used in calculating the 
points for plotting the curves of the heat content in 
the air required for perfect combustion and in the | 
products resulting from this combustion. 

The points for fuel oil at 2,000 degrees F. will be 
given as an illustration. The ultimate analysis of this 
fuel is as follows: 


Carbon 


Ee eo eee re ere 84.00 

Hydrogen oscil eased ata cee’) 12.70 
OXY BGS ss ited ihe ob usenet eos were aan 1.20 
SU PWUP ec2cds tl sacks etek 0.40 
Nitrogen .................... Geet drcce 1.70 
100.00 


By the usual methods of calculating chemical re- 
actions, it is found that for perfect combustion there 
will be required 14.03 pounds of air per pound of fuel 
burned. It is necessary to find the amount of heat 
required to raise the temperature of 14.03 pounds of 
air from 0 to 2,000 degrees F. To do, this the mean 
specific heaf of air must be known. Different investi- 
gators have given different values but in all the cal- 


' culations for the heat in the air required for perfect 


combustion, the equation given by Upton was used 
which is as follows: Mean specific heat at constant 
pressure from O to t degrees F. = .237 +. .000011t. 
Using this equation, the mean specific heat. between 


0 and 2,000 degrees F. is .259. The heat in the air 


required for-perfect combustion of one pound of fuel 
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at 2,000 degrees F.-is then .259 x 2,000 x 14.03 = 
7,267 Btu. 


The products of the perfect combustion of one 


pound of this fuel will be as follows: 


Carbon dioxide ....... eieuae se 3.088 pounds 
NILPOMEN YA ucesira sao dee tos 10.800 pounds 
NV ater VaDOF wee cia seen aa dada 1.143 pounds. 


In calculating the above values, the sulphur di- 
oxide was added to the carbon di-oxide and the nitro- 
gen equivalent of the oxygen in the fuel was deducted 
from the total nitrogen. The mean specific heats at 
constant pressure of the products of combustion are 
taken from the table given on page 367 of Mark’s 
Handbook and are as follows for from 0 to 2,000 de- 
grees F. 
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Carbon dioxide ....................... 2617 
NITRORON by faxed euren ci Rute ei caets Gar ee .2050 
Water Vapor so seni a erates end Ge .9683 


The heat required-to raise the temperature of the 
carbon dioxide from 0 to 2,000 ee F. is .2617 x 
3.088 X 2,000 = 1,616 Btu. 

The heat required to raise ‘the temperature of the 
nitrogen from 0 to 2,000 degrees F., is .2650 K 108 x 
2,000 = 5,730 Btu. 

The heat required to raise the temperature of the 
water vapor from 0 to 2,000 degrees F. is .5683 «& 1.143 
« 2,000 = 1,300 Btu. 

The heat required to raise the products of perfect 
combustion of one pound of fuel from 0 to 2,000 de- 
grees F. is the sum of 1.620 + 5,730 + 1,300 = 8,650 
Btu. 


Modern Steam.Power Station Equipment 


Reviewing Modern Steam Power Plant Equipment Installed to’ 
Meet Demand of Increased Power Facilities—Correct Installations, 
Good b Supervision and Correct Operation Necessary for Results. 


By JOSEPH G. WORKER, 
Manager Stoker Section Westinghouse Electric & Manufacturing Co. 


\WWar necessities brought about to a certain degree, 
“conventional” steam power plants. The activities of 
the different government administrations, however. 
have exacted requirements, in detail, conducive to the 
highest economic operating results. Production, on 
the one hand, has made the different public service 
curporations face the..necessity of increased power 
facilities, and the requirements of fuel conservation. 
on the other, have demanded a careful study of detail 
problems, not only in the selection of equipment, but 
in providing means for its economical operation. The 
coOperative activity of the power plant management, 
with all these problems, cannot be better exemplified 
than in the character of the equipment designed for 
recent installations of new steam plants. 


A study of the fuel burning equipment of the most 
modern plants will show that every consideration is 
being given to those details which provide for a bal- 
ancing of the economic results that come from a care- 
ful selection of equipment, good supervision and cor- 
rect operation. It will be found that elaborate means 
are being provided so that the boiler room organiza- 
tion can do things easily. It is no longer necessary for 
firemen to climb ladders and crawl over the boiler tops 
to change ‘the position of dampers, although such 
methods are still common in many old plants. 
Mechanisms are being placed at the hands of the 
uperators so that it is not necessary for them to go to 
inconvenient places in order to control operating con- 
ditions. 

The most generally used fuel burning equipment 
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in the modern stations is the “inclined multiple re- 
tort” underfeed stoker, designed for large boiler units. 
ranging from 1,200 to 1,500 hp. A number of boilers 
containing 12,600 sq. ft. of heating surface have been 
used and are furnishing steam for 7,000 to 8,000 kw in 
the prime mover. It is not at all improbable that this 
unit will be further developed to furnish steam for at 
least 10,000 kw, in the prime mover for continuous 
operation. These units are set singly with large alley 
ways between each setting, so that the boiler and 
fuel-burning equipment are accessible on all sides. 
The stokers are designed for a flexible operation of 
50 to 300 per cent rating. Clinker grinders are used in 
a number of cases for discharging the ash and refuse 
automatically. 


The following brief description of the fuel-burning 
equipment recently installed in a number of modern 
power stations covers a wide range in the character 
of load and fuel used. Some of these plants are com- 
pletely new stations, while other are extensions to old 
stations, and still others are old stations in which in- 
adequate fuel-burning equipment has been replaced by 
more modern equipment. 


Edison Electric Illuminating Company of Boston. 
This company has replaced old fuel-burning equip- 
ment under eight 512 horsepower boilers with inclined 
underfeed stokers. One of these stokers was equipped 
with a clinker grinder, the idea being to try this out 
under regular operating conditions and with the fuel 
available, this being a part of a study for the new ex- 
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Fig. 4—Boston Edison works setting. 
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6—Side elevation of boiler and stoker application in 
the Denver Gas & Electric Co. plant, Denver, Col. 


Fig. 


Fig. 5—Stoker and boiler application of the Union 
Gas & Electric Co., Cincinnati. 
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- Fig. 7—Performance curves of a six-retort underfeed stoker and a 558 hp boiler. 
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Fig. 8—Instrument board at the Delray station. 


tension to the station. Although the stoker was of 
small size (five retorts), the clinker grinder operated 
satisfactorily and it was decided to use this design in 
connection with the equipment for the new extension 
consisting of four cross-drum boilers, 42 sections wide, 
14 tubes high and 18 ft. long, rated at 1,232 hp., at 300 


Fig. 9—Instrument board used in connection with the 
stokers and boilers shown in Fig. 2. 
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Fig. 10—Rear view of Boston Edison boiler. 


pounds gauge pressure equipped with a superheater 
designed to give 150 degrees superheat. 

These stokers, as shown in Fig. 4, are of the un- 
derfeed type, having 13 retorts installed under the 
back end of the boiler, under the mud drums, and 
equipped with rotary clinker grinders, Fig. 13, for re- 
moving the ash and clinker continuously. The stoker 
drives Fig. 11, are divided with not over four retorts 
to a motor; also, the wind boxes and dampers are so 
arranged that they can be controlled on the same 
basis, this provision being made so as to give a com- 
plete control of coal and air across the entire furnace 
width. 

The coal usually used is New River, of approxi- 
mately the following analysis: 


MiKGG COCDOMW. 9:7 6-025 0% bak nosis dees 73.50 
WO REEIO ON te oo ON OE ee ete 20.75 
I cite eal ict Sot pated oR ein kOe ta nea 5.75 
WEGIRIRYE ) Foe 28 oats Sibatrae aa tate bas 3.25 
SGIQRUl 6.5 itis ee wad now awesiotae Bae 1.05 
BGS erick Acs vuduses chats wesc eees 14,700 


The average per cent of combustible in the ash and 
refuse is not to exceed 15 per cent. The stoker equip- 
ment, when supplied with the above fuel, is designed 
to develop 300 per cent of normal rating of the boilers 
for periods of short duration. 

The Boston Edison engineers worked out a design 
in which doors are placed in the bridge wall and all 
controlling mechanism placed at the end opposite the 
stoker, Fig. 10, so that when the operator views the 
furnace fires through the bridge wall doors, he will 
have at hand the controlling mechanism. : 


Buffalo General Electric Company. 
The fuel-burning equipment for a recent extension 


ee 
WTI 1] ol q 


Sf FS ee ae el 
1 Wr CH LA 


April, 1919 


Fig. 11—Front view of Boston Edison stokers. 


of this company’s boiler plant consists of 24-retort 
underfeed stokers applied to 1,140 hp cross-drum boil- 
ers, Fig. 11. The stoker equipment is designed for 
burning high volatile Pittsburgh coal of about 13,500 
Btu as fired, 10 per cent ash, 3 per cent moisture and 
2 per cent sulphur. Air admitting dump grates are 
furnished with the stoker equipment, these . being 
power-operated. To eliminate, as much as possible, 
the formation of clinker, air boxes were designed for 
installation in the side wall. The combined efficiency 
for the plant’s operating conditions will range from 
75 per cent at 200 per cent of boiler rating, to 65 per 
cent at 500 per cent of boiler rating. The coal burn- 
ing equipment is designed for continuous capacity of 
480 per cent of boiler rating and 600 per cent for short 
durations. 
installed under an 1,140 hp boiler, while at the Delray 
Station of the Detroit Edison Company, there are 26 
retorts installed under a 2,365 hp boiler. 


Union Gas & Electric Co., Cincinnati. 

The new $8,000,000 plant of this company con- 
templated the installation of eight cross-drum type 
boilers containing approximately 12,625 sq. ft. of 
water heating surface, with superheaters to produce 
250 degrees superheat. Each boiler was made up of 
42 sections each, 13 tubes high and: 20 ft. long, the 
furnace width being 24 feet inside the setting walls. 
Each boiler is equipped with economizers over the 
boiler and each boiler, with its economizer, is de- 
signed for evaporating 100,000 pounds of water per 
hour continuously from 100 degrees to steam at 250 
pounds pressure, and superheated 250 degrees, Fig. 5. 
The entire equipment is capable of evaporating 120,- 
OOO of water under the same conditions for short 
periods. The fuel-burning equipment is designed for 
burning West Virginia coal from the Kanawha dis- 
trict, containing approximately 12,500 Btu per pound 
as fired. 


Digitized by Coc gle 


In comparison, this boiler has 24 retorts | 
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-'Fig. 12—Underfeed stoker equipment of the Minne- 
‘  apolis General Electric Company, Minneapolis, Minn. 


The stoker equipment is of the underfeed type, 
each stoker containing 14 retorts. placed under the 
rear of the boiler under the mud drum. The stokers 
consist of double dumping grates with arrangements 
for admitting air to them. The fuel-burning equip- 
ment is designed for combined efficiency ranging from 
75 per cent, with a boiler capacity of 35,000 pounds of 
water, to 65 per cent with a capacity of 100,000 pounds 
of water. Each stoker is driven independently by 
direct-current motors connected by Morse silent chain 
drives to the line shaft of the stokers. Instrument 
boards are installed to indicate to the operators the 
exact furnace conditions. 

American Gas & Electric Co., Windsor, W. Va. 
The $10,000,000 plant of this company, located in 


Fig. 13—Interior view of Boston Edison stokers. 
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the coal fields of Pittsburgh, is one of our largest 
power plant developments of recent years. The 
present boiler-room equipment, either installed or 
provided for, consists of 14 boilers with underfeed 
stokers similar to the equipment mentioned for the 
Union Gas & Electric Co. The setting of the stokers 
is shown in Fig. 2, and the instrument boards, as 
shown in Fig. 9, are placed between each boiler in 
the aisles. 


Detroit Edison Company. 

The boiler and stoker equipment installed at the Del- 
ray plant of the Detroit Edison Company consists of 2,365 
hp boilers equipped with 26-retort underfeed stokers, 
-with clinker grinders. The Detroit Edison Company 
engineers have done considerable work in the develop- 
ment of these clinker grinders. Difficulty was at first 
experienced on account of the fuel bed breaking, 
where the fuel left the underfeed part of the stoker, 
and going into the ash well. The grate surface has been 
curved, this being done in order to eliminate the breaks 
in the fire. This equipment is run ordinarily at about 150 
per cent of boiler rating, but higher capacities can be 
obtained when necessary. The coal used contains 
about 13,200 Btu as fired, and 10 per cent ash. Under 
the above operating conditions, the combustible in 
the ash runs from 14 to 18 per cent. 


The instrument board used for indicating to the 
operators the condition of the furnace is shown in 
Fig. 8. It will be noted that everything possible 1s 
provided to facilitate ease in handling the controll- 
ing equipment. 


West Penn Power Company, Pittsburgh, Pa. 

The new plant of the West Power Company, on 
the Allegheny river above Pittsburgh, contemplates 
some decidedly novel features in the boiler and stoker 
equipment. The initial installation is designed for 
six boilers of the cross-drum vertical-header type, 42 
sections wide, 16 tubes high, 20 ft. long, set with the 
front header 16 ft. above the floor, each boiler being 
rated at 1,529 hp and equipped with superheaters de- 
signed to give 200 degrees superheat. Underfeed 
stokers are to be installed at the front and rear ends 
of the boilers, Fig. 1, 14 retorts under the mud drum, 
and 14 retorts under the front of the boiler. The 
operating conditions are to be a maximum of 300 
pounds gauge pressure, 200 degrees superheat. 

The boilers will be set in two rows with aisles 
about 15 ft. between, thus giving plenty of room 
around each boiler for proper operating facilities. The 
stoker drives are so divided that there will be 7 or 14 
retorts driven by one prime mover, and the wind box 
dampers are arranged to control separately the air for 
units for three or four retorts. The stokers are to be 
equipped with clinker grinders for continuously re- 
moving the ash and clinker. Pittsburgh coals will be 
used with approximately the following analyses: 
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Coal “A” Coal “B” Coal “C” 
.. 57. 4 56.55 


Fixed carbon _ .. 38 9.96 

Volatile 34.81 32.84 32.80 
GI iio ested Wes etre oh oe & Ee 7.8) 13.26 10.10 

Moisture .................... 5.52 0.94 0.55 

SUIDNUT cicci sci ob fee 1.50 1.20 0.79 

Btu (as fired)............... 13,500 11,748 12,713 


The boiler equipment is designed so that the fluc 
gas temperatures will range from 500 degrees at 150 
per cent rating to 700 degrees at 300 per cent rating, 
the combined efficiency ranging from 75 per cent at 
150 per cent rating, to 65 per cent at 350 per cent rat- 
ing. Each stoker, when burning fuel as mentioned 
above, is designed to develop 350 per cent of boiler 
rating continuous with the clinker grinder in opera- 
tion, and 400 per cent of boiler rating for peaks of 
short duration. Under these operating conditions. 
the combustible in ash is not to exceed 14 per cent. 
and the ash is to be discharged into water-sealed ash 
pits. 

Minneapolis General Electric Company. — 

The engineers for H. M. Byllesby Company have 
been very active in redesigning the fuel-burning 
equipment of plants under their management. For 
example, at the Minneapolis General Electric Com- 
pany’s plant, Fig. 12, there were installed 12 under- 
feed stokers under 12 600 hp boilers. A recent exten- 
sion to this plant contemplates the installation of five 
14 retort underfeed stokers under five 1,300 hp boilers. 
On account of the coal conditions prevailing at this 
plant, it was necessary to design equipment for two 
grades of coal of the following proximate analyses: 

Coal “A” Coal “B” 


Fixed carbon ................... 00000 56.48 43.49 
VOlAtiE? scocte rece ei tone Seas en ber ads 30.81 32.59 
PUSH: 50a Ss les ae ned sone tiny taaceex 11.03 20.44 
Moisture .............. ccc cece eee eee 7.00 10.00 
Sulphur cei est duet toute te ewe es 1.70 3.48 
BED fees ha etn chelate ee a 13,400 dry 11,200 dry 


Under the above conditions, the operating per- 
formance of fuel “A” ranged from 1,800 to 3.000 hp 
continuous and 4,500 hp for short durations. With 
the poorer grade of coal, the maximum capacity was 
reduced to 3,000 hp for short durations. 


Union Electric Light & Power Co., St. Louis. 


In the past year or so, the boiler plant of the above 
company, has been entirely revamped and a change 
made in the type of fuel-burning equipment formerly 
used. Careful study was made in regard to the in- 
stallation of stokers, and it was finally decided to in- 
stall underfeed stokers for use with good Illinois coal 
of the following analysis: 


Fixed carbon .............. 48.9 
Volatile .............0.2-0... 000-000 ee 27.3 
AS ohooh os oink dikincweeeenhvee Je IAD 
Moisture ....................-.....+. 8&9 
Btu (as fired) .............0 .. cscs 11,112 


‘The main problem at the start was that of design- 
ing the equipment to eliminate, as much as possible, 
trouble due to clinker formation on the side walls. 
After the equipment was in operation, and when using 

(Continued on page 202.) 
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Rolling Mill Research Laboratory Founded 


Experimental Rolling Mill and Bureau of Rolling Mill Research, 
Organized in Pittsburgh by Leading Steel and Rolling Mill Manu- 
facturers Under the Auspices of Carnegie Institute of Technology. 


The decision of a number of othcials of the leading 
steel and engineering companies manufacturing roll- 
ing mill machinery, to install an experimental rolling 
mill and bureau of rolling mill research under the 
auspices of the Carnegie Institute of Technology at 
Pittsburgh, marks not only the beginning of a radical 
advance in the art of rolling steel and other metals in 
this country, but an equal advance in the spirit of 
cooperation among American manufacturers which 
the industrial leaders have long striven to obtain, and 
which they. recognize as absolutely necessary if this 
country is to retain its industrial supremacy during 
the coming period of reconstruction. This bureau of 
rolling mill research will have four distinct functions: 

1. To investigate and study the physical and 
mechanical changes taking place in steel and other 
metals, and the power consumed, during the process 
of being rolled at various temperatures and speeds. 

2. To distribute the information obtained by 
means of these experiments among the cooperating 
firms in order that they may put it into commercial 
use. . 
3. To provide laboratory facilities in which the 
contributing companies may conduct experiments and 
investigate designs of rolls for the production of new 
sections which they wish to place on the market. 

4. To offer courses of instruction to students em- 
ployed by the contributing interests and to those 
students who are to specialize in this field and are 
registered at the Carnegie Institute of Technology. 

As planned at present the mill will consist of three 
stands of three high rolls driven by a 500 hp variable 
speed electric motor. The drive and change speed 
gears will be so arranged that any number of revolu- 
tions between 4 rpm and 1,000 rpm may _ be 


obtained. This wide range of speeds will enable a — 


careful study to be made of the effects of speed on 
power consumed, and physical properties of the stcel 
when rolled and treated under varying conditions. 

Both the mill and the drive will be equipped with 
a complete set of automatic recording instruments and 
changes in their readings under the varying condi- 
tions of rolling will be recorded. The special stand 
for measuring the spreading force on rolls is to be 
equipped: with hydraulic cylinders so arranged that 
the work done to overcome friction at the roll necks 
is automatically separated from the work done in roll- 
ing the steel. 

Another feature of the mill will be a quick action 
stop clutch. By means of this clutch the mill may be 
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instantly stopped while a bar is passing through the 
rolls. 

In practical mill work a roller often has to wait 
days and sometimes weeks before he can catch this 
condition, as he could not consider the stopping of 
production while he made a cobble in some particular 
roll pass that was giving him trouble, and it is mainly 
by studying the cobbles that the action of the steel 
can be observed and studied. 

By stopping the mill and catching a bar in the rolls 
the exact action or flow of the steel in that particular 
pass and with the particular set of conditions under 
which the mill is operating, will be permanently 
recorded in the section of bar being pinched by the 
rolls. 

The rolls will then be opened and the bar with- 
drawn and studied. By this means a student can gain 
more experience in the rolling of steel and knowledge 
of the flow of steel during rolling in one year on the 
Tech mill than could possibly be gained in many years 
work on a commercial mill. 

The stopping of the rolls and withdrawal of the 
cobble requires considerable time and would interfere 
so seriously with thé production of a commercial mill 
that it ig only on.very rare occasions when the de- 
mands are absolutely imperative that such experi- 
ments are run. On these rare occasions there are 
seldom more than a few employes immediately con- 
nected with the work on hand to witness the trials 
and the results are usually very carefully guarded. 

The number of experiments which may be run on 
the experimental mill and the number of students 
attending will only be limited by time and the size 
of the laboratory. 

It is also the intention to instruct these students 
just as carefully in what not to do as in what to do. 
Many experiments will be run which are carefully 
planned to fail and illustrate the common causes of 
faulty product in commercial mills. 

The accompanying sketch shows a diagramatic 
layout of the mill and drive. <As will be seen the 
three stands may be mounted on one shoe and used 
as a Belgian train with No. 1 stand as a rougher, No. 
2 stand as strand or leaders, and No. 3 stand as finish 
ers; No. 2 and No. 3 stands may be moved as in 
dicated in dotted lines so that all three housings are 
tlaced in tandem and the mill will operate as a con- 
tinuous mill. : 

When operating in this manner only the two upper 
rolls would be used, the lower ones being left out and 
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the space for their neck bearings filled up. In order 
to drive the continuous mill a train of spur gears is 
socated just outside the pinion housings, the large 


driving gears being mounted on an extension of one — 


ot the pinion necks. Idle gears between are carried 
by separate adjustable bearings. 
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to install in the new laboratory parts of the required 
apparatus which they manufacture, free of charge. 


Among the many problems where research work 
can be done and on which more information is badly 
needed by rolling mill engineers, are: 
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Proposed layout of rolling mill for rolling mill reasearch 
bureau. 
By means of a spur gear instead of the usual level 
gear drive used on continuous mills, the reduction pS sted: 


- ratio between the stands may be altered by changing 
only one gear instead of two. 

In this manner it is hoped that the actual cgndi- 
tions existing in the mills of the contributing members 
of the bureau may be easily duplicated in the labora- 
tory, thus enabling any member to experiment on 
problems arising in his business under conditions 
which duplicate those in his mills, without excessive 
expense or without the losses incident to tying up a 
producing department. ; 

The bureau will be under the control of a research 
committee which will be composed of members ap- 
pointed by the contributing interests, and representa- 
tives of the Carnegie Institute of Technology. This 
research committee will lay out and oversee all work 
and transact all business in connection with the 
hureau. The entire department is to be operated on 
a no profit basis and all funds subscribed for this work 
and not used, will be returned to the subscribers. 

It is believed that the bureau has a big future be- 
fore it and that a great number of problems are await- 
ing solution. Several manufacturers of furnaces and 
rolling mill machinery have already asked permission 
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_ (A) Separating forces acting on rolls and hous- 
ings. 

(B) Influence of speed on separating forces and 
on roll train resistance. 

(C) Ratio of roll neck friction to total rofl train 
resistance. 
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(D) Influence of roll diameter, steel temperature, 
roll velocity and form of projected contact area on 
spreading. | 

(E) Greatest deformation which plastic material 
can undergo without injury, while being rolled. 

It is planned to demonstrate to students who are 
studying rolling mill engineering and roll pass design 
the following phenomena: : 

(1) Effects of separating or closing the rolls. 

(2) Effects of “crossing” the rolls. 

(3) Metallurgical effects of many ‘light passes. 

(4) Metallurgical effects of a few heavy passes. 

(5) Rolling of shapes, and merchant material. 

(6) Study of plastic deformation and lines of flow. 

(7) Forward slippage in rolling. 

It would be difficult indeed to find a rolling mill 
manager who would be willing to disrupt his rolling 
program and carry on such a line of experiments as 
has just been outlined. A moment’s reflection how- 
ever will convince even a layman that if this country 
is to maintain its industrial supremacy in steel it must 
produce its quota of skilled steel works engineers. In 
the past the roll pass designers have gotten their in- 
formation in little bits, here and there, some of which 


was accurate and some was not. The designer would | 
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have no way of finding out until sad experience and 
costly delays would point the way. 
This proposed experimental mill will be the only 


‘one of its kind in the world. The Carnegie Institute 


of Technology will be the only school in the world 
where a man can go and find a prescribed course of 
study in the design of roll passes laid out in natural, 
logical steps where he may study the theories proven 
by a carefully arranged set of experiments and demon- 
strations. 

This bureau will be under the able direction of W. 
B. Skinkle who has had wide experience in both the 
design and operation of rolling mills and rolling mill 
machinery. Mr. Skinkle was engineer of the shell 
department at the Neville Island arsenal. Just prior 
to that he was chief engineer of the Schoen Works 
of the Carnegie Steel Company. He has also been 
connected in engineering capacities with the Home- 
stead and Edgar Thompson plants of the Carnegie 
Steel Company, Julian Kennedy, United Engineering 
& Foundry Co., Mackintosh-Hemphill, and the Lewis 
Foundry & Machine Co.. of which concern he was 
chief engineer. 


New Dry Cleaner for Blast Furnace Gas 


Kling-Weidlein Dry Gas Cleaner Developed at Youngstown Claims . 
Many Advantages Over Wet Process—Sensible Heat of Gas Is Re- 
tained—Greater Steam Generation and Higher Stove Temperature. 


By J. C. BARRETT, 
Superintendent of Blast Furnaces, Carnegie Steel Company, Youngstown, District. 


Realizing the inefficiency of the various methods 
of cleaning and burning blast furnace gases, F. E. 
Kling, chief mechanical engineer, and Luther B. Weid- 
lein, experimental engineer of the Ohio Works, Car- 
negie Steel Company, Youngstown, Ohio, five years 
ago started experiments to overcome the difficulties. 

In the course of their experiments, they developed 
a very efficient gas burner for boilers, which is truly an 
aspirating burner and fulfills the rigid specifications 
required for burning blast furnace gas efficiently. 

After completing this phase of the problem, steps 
were taken to make a comparison of results obtained 
from burning gas which had been cleaned or partly 
cleaned by various means, and dirty gas taken directly 
from the dust catcher. 

The first experiment was carried out with gas that 
had passed through an impinging type of wet washer. 
This type of washer was found to be very inefficient 
as it reduced the temperature about 50 per cent, was 
not more than 50 per cent efficient in removing the 
dust, and the gas picked up about 15 per cent addi- 
tional moisture. The item of reduced temperature 
alone was sufficient to condemn this method, disre- 
garding the high dust content of the gas. Aside from 
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the loss of the semsible heat due to reduced tempera- 
ture and increased moisture content of the gas, the 
quantity of dust which the gas carried through the 
washer was just as detrimental to obtaining boiler and 
hot blast stove efficiency as if the gas had not been 
cleaned at all. . 

The next experiment was made with gas that had 
passed through the cleaning plant for gas engines, 
which includes a spray tower, baffle tower, and Theisen 
washer. Even if the gas was desirable for boilers or 
hot blast stoves, this method of cleaning same would 
be prohibitive from the standpoint of cost. A disad- 
vantage of this method, disregarding the cost, is the 
fact that the sensible heat of the gas is reduced to such 
a point that the usual size combustion chamber ts not 
long enough to obtain complete combustion. The 
gases, therefore, enter the boiler proper partly un- 
burnt, coming in contact with the heating surface of 
the boiler, which is at the temperature of the steam, 
causing the gases to give up the heat of combustion, 
thereby reducing the temperature of the unburnt gases 
below the ignition temperature, with the consequent 
incomplete combustion of the gases, resulting in a loss 
that might otherwise be prevented. 
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The moisture content of the gas was reduced to 
about 30 per cent of the original with this method of 
washing. To accomplish this, however, it was neces- 


sary to reduce the temperature of the gas to the tem-: 


perature of the water used for cleaning. If the tem- 
perature and the moisture content of the gas entering 
the boiler were the same as in the waste gases leaving 
the boiler, it would not be possible to sustain the loss 
of a single Btu. With any normal operating condition 
of the blast furnace, there is a decided advantage in 
favor of retaining the temperature of the gas as com- 
ing from the furnace, even in view of the fact that the 
gas'contains the additional amount of moisture. 


, 


— 


Ui; 


ey PEE Pi eer 


Kling-Weidlein dry gas cleaner being erected at No. | fur- 
nace, Ohio Works, Carnegie Steel Company. 


An experiment was then made with hot gas taken 
directly from the dust catcher, and much better re- 
sults and efficiencies were obtained than with either 
of the former experiments, although large quantities 
of dust had to be contended with, and the dust had to 
be blown off the boiler tubes frequently. 


dn view of the results obtained from the above 
experiments, and the advantages so prominent in favor 
of hot gas, various means were employéd to develop 
a cleaning method in which the dust could be removed 
from the gas without reducing the temperature. 


After careful study and experimenting, a very novel 
means of removing the dust from the gas was de- 
veloped, and an experimental cleaner was built, de- 
signed to handle 6,000 cu. ft. gas per minute at 62 de- 
grees F. This plant was in operation, off and on, for 
about six months, being taken off and changed as 
various improvements were developed. Results were 
obtained that were truly remarkable in view of the 
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dificult problem of removing the very fine or im- 
palpable powder from the gases—results that equal 
and surpass cleaning efficiencies of the best types of 
wet washers. 


The gas passing through this experimental cleaner 
was consumed under a 400 hp Stirling boiler, and after 
a month’s operation, without blowing the tubes, there 
was less than 50 degrees F. increase in temperature of 
waste gases gn account of the dust accumulation. 
What little dust came through the cleaner was of such 
nature that a large portion of it was carried through 
the boiler and out with the waste gases. However, the 
portion deposited on the tubes was easily removed by 
blowing it with a hand steam lance. The dust carried 
by gas which has been wet washed, bakes onto the 
tubes and is hard to remove. During a slip of the fur- 
nace, the dry cleaned gas would burn as usual, while 
the flame would extinguish in an adjoining boiler, 
using wet washed gas, due to excessive dust. The 
boiler was completely equipped with recording instru- 
ments and it was shown that it would not be necessary 
to blow the tubes oftener than once in two to three 
weeks to maintain almost uniform boiler efficiency. 


This experimental cleaner was inspected by various 
individuals and committees, and was pronounced a re- 


markable development, and one which would revolu- 
tionize cleaning methods for blast furnace gases. 


Due to the very satisfactory results obtained from 
the above experiment, the United States Steel Cor- 
poration authorized the installation of a cleaner large 
enough to clean all of the gas from one blast furnace. 
This cleaner was installed at No. 1 Blast Furnace of 
the Ohio Works, Carnegie Steel Company, Youngs- . 
town, Ohio, and was built and ready for operation 
without interfering with the operation of the blast fur- 
nace, the latter being banked only long enough to make 
a connection to the existing dust catcher. This fur- 
nace has a capacity of 550 tons of iron per day, and 
produces 80,000,000 cu. ft. of gas which passes through 
the cleaner daily. 


The cleaner proper was constructed of reinforced 
slag concrete due to the scarcity of steel plates during 
the war. The accompanying photograph shows the 
cleaner in course of construction. The idea of using 
concrete for this purpose is quite novel in itself. This 
structure was built to withstand an explosion pressure 
of 15 pounds per sq. in., and it is well equipped with 
explosion valves of special design, which are set to 
open at 1 pound pressure per square inch. The walls. 
being 15 inches thick, act as a very good insulator to 
retain the temperature of the gas. The concrete has 
shown no deterioration, and has withstood all condi- 
tions to which it, will be subjected, and no trouble is 
anticipated. | 


With requirements favoring steel plate in preference to 
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concrete, the inventors have designed a very adaptable 
construction which should appeal to the most skeptical. 


A course of Sil-o-cel insulating brick was used in 
addition to the regular lining of firebrick in the gas 
piping, as the idea of retaining the sensible heat in the 
gases was foremost in the minds of the inventors. 


The operation of the cleaner is entirely automatic 
and does not require constarft attendance. One of the 
men from the regular force maintained in blast furnace 
operation inspects and lubricates the machinery once 
or twice a day. 


That the project was well engineered is shown by 
the fact that the cleaner, when put in operation about 
two months ago, without any prelimfnary trials, 
worked satisfactorily, which is remarkable when con- 
sidered that it is the first large installation of its kind. 
This cleaner has been in continuous operation since 
that time, which demonstrates that it is thoroughly 
reliable. / { 


The power required to operate this cleaner 25 per 
cent of the time is 4.25 hp, and 75 per cent of the time 


2 hp, making an average power requirement of 2.56 
hp as compared with 80 hp to 100 hp for wet washer. 


The dust is accumulated in hoppers of sufficient | 


capacity to hold two or three day’s accumulation. It 
is then dumped into standard hopper cars, the opera- 
tion requiring only about one-half hour to remove the. 
dust from the cleaner. 


Since this cleaner has been in operation, an addi- 
tional 25 per cent of dust in the gas leaving the dust 
catcher has been reclaimed. Heretofore, this was car- 
ried away in the water that was used for washing the 
gas, although it was supposed that very complete set- 
tling of the dust was being obtained in large settling 
basins. The average amount of dust deposited in this 
cleaner since starting operations is 63,500 pounds per 
24 hours, although the gas has previously passed 
through a dust catcher 30’ 0” in diameter. This repre- 
sents 48.6 per cent of the total dust leaving the furnace 
hv way of the downcomers. 


The cleaner is maintaining a cleaning efficiency of 
90 per cent to 97 per cent, the dust content in clean 
sas being .10 to .30 grains per cu. ft. at 62 degrees F. 

The range of temperatures of the gases which have 
passed through this cleaner is 150 degrees F to 800 
degrees F., and the average loss in temperature due to 
radiation is 25 degrees F. to 35 degrees F. with atmos- 
pheric temperature ranging down to 10 degrees F. 
There have been instances where the temperature of 
the outgoing gas has been 150 degrees F. higher than 
the incoming gas. This is due to a condition where 
the incoming gas was very low in temperature, the 
massive concrete walls having stored up the heat from 
gas of high temperature which previously passed 
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through the cleaner, and giving it up to the gases of 
low temperature, the structure acting as a heat equal- 
izer. 

The resistance to flow or back pressure on the fur- 
nace 1s only 2 inch to 3 inch water gauge. This in- 
cludes all piping to and from the cleaner, and the 
cleaner itself. This is considerably lower than the 
resistance through any type of wet washer. 

The cleaner is connected to a blast furnace that has 
been in operation for,four years on the present lining. 
and it has been subjected to all of the conditions which 
are characteristic of an old furnace. 

The cost of an installation for cleaning gas by this 
method compares very favorably with the cost of a 
complete wet washing outfit; and considerably less 
ground space is required, due to the absence of settling 
basins. 


The beneficial results from this method of cleaning 
are so pronounced that great interest has been shown 
in the form of inquiries and investigations. and they 
demonstrate the opportunities which are paramount 
in the field of dry cleaning furnace gases. 

During the comparatively short time that this 
method has been demonstrated, several additional in- 
stallations are being contemplated at various places. 
including another cleaner to be built at the Ohio 


‘Works. 


Adopting the method of dry cleaning gas permits 
other changes in practice that appear on the whole to 
be very advantageous. By having hot gases enter the 
hot blast stoves, it is possible to obtain higher flame 
temperature in the stoves, which will result in a sav- 
ing of coke, since a higher hot blast temperature will 
be available. It will be possible to operate the fur- 
nace with fewer stoves by equipping the stoves with 
smaller checkers, thereby obtaining better operating 
efficiency. An installation for cleaning all of the gas 
from a furnace would cost about the same as a hot 
blast stove. 


A summary of the advantages to be obtained by 
the dry cleaning over wet washing of furnace gases ts 
as follows: 


Sensible heat of the gas is retained. 


When burned under boilers, the gas generates 
more steam. 


When burned in hot blast stoves. produces higher 
blast temperature. 


No water is required for cleaning the gas. 
No settling basins are required. 


Less ground space required, due to ahsence of set- 
tling basins. 

No pollution of streams. 

Less labor cost in handling the dust. 

‘Less than one-tenth the power required to operate. 

Less back pressure on the furnace. 

Cleaning efficiency as good as the hest types of 
wet washers. 

No sludge dripping from gas mains and burners. 
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Water Cooled Equipment for Open Hearths 


Description of Equipment Preventing Distortion of Frame Work | 
and Maintaining Economy of Refractories — Illustrations 
Point Out the Adaptability of Water Cooled Equipment. 


By WILLIAM C. COFFIN. 
Vice President Blaw Knox Company. " 


The refractory linings of open hearth steel furnaces 
above the bath line are subject to severe wear not 
only from the heat caused by the combustion of the 
fuel and the reactions of the bath, but also from the 
melting action of the gases when not controlled and 
directed, and from the scouring of the oxides, etc., 
with which the products of combustion are charged. 


The framework that encases or binds the furnace 
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sometimes when sections of the lining fall in and ex- 
pose some of the framework. 


A deformed framework displaces the skewback of 
the roof arch and tends to distort or crush the roof. 
Bent buckstays deform the front wall, causing the door 
frames to stand away from the lining so that the gases 
burn between the lining and the frames destroying 
both of them. Frequently the frames are attached to 
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Fig. 1—Open hearth steel furnace equipped’ with water cooled devices. 


is made up primarily of an iron or steel pan in which 
the furnace proper is built, side and end buckstays, and 
tie-rods. The expansion and contraction are so great 
_and variable that the bindings may be subjected to 
severe stresses unless the tie-rods are carefully ad- 
justed in heating up the furnace, but they are most 
affected by direct heat and’ usually become ‘deformed 
_from that cause when the linitg - is worn thin and, 


Abstract of paper read before A. 1. M. E. February, 1919, 
New York meeting. : 
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the buckstays; then when the latter bend the frames 
usually break. 


Preventing the distortion of the framework and 
maintaining the economy of the refractories are real 
factors in the cost of steel making. Not only does 


the -cost’ of general repairs and reconstruction add 
- :directly.to the cost of steel produced, but the time lost 
~:- in. making repairs cuts down the steel production and 
‘increases. the overhead expense of both the furnace 


shop and.its allied foundry or mills. 
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Many. years ago water-cooled equipment applied to 
iron blast furnaces made it possible to increase greatly 
not only the size and production of the furnaces but 
also the life of the lining. It also cut down the loss 
from frequent repairs. The open hearth furnace is a 
much later invention, especially as a commercial fac- 
tor; for though it dates from the Fred Siemens patent 
of 1856, much more progress was made in the Besse- 
mer process until the latter eighties and most of the 
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Fig. 2—Water cooled door and frame. 


development of open hearth furnaces, especially in 
large furnaces and aiming for big production, dates 
from the memory’ of men still “in the game” and does 
not go back more than 25 years. Most of the advance- 
ment in water-cooled equipment is of even later date 
and it is within the last 10 years that it has become 
quite general practice to apply some form of water 
cooled device to protect and increase the life of the 
ports and bulkheads, which suffer most from wear and 
tear and which require the most attention and expense 
to maintain. 
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Cast iron and cast steel doors and frames were 
water cooled by means of hollow castings in which 
water circulated and by casting pipe coils in them. 
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These are still used at some plants, but a casting is 
not a good enough conductor for the water to suf- 
ficiently cool the outside surface to protect it, so it 
is liable to burn out and also to crack and warp. As 
the heat is very much greater in the ports, other means 
are necessary to protect them. Quite a few copper 
bronze water cooled castings have been used with some 
success, but they can be successfully made only in 
moderate sized castings and are easily pitted and in- 
jured by slag. 
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Adaptability of Steel Plates for Water Cooled Equip- 
ment. 


Steel plates about 34 in. (9.5 mm.) thick can be 
readily formed into almost any shape desired for water: 
cooled equipment for doors and frames, buckstays, 
skewbacks, port coolers, division wall coolers, bulk- 
head coolers, etc. If properly designed and flanged to 
keep the joints from undue stresses, the joints can be 
welded. Riveting is undesirable both on account of 
the liability of leaking and because the doubling up of 
thickness at the joints makes proper cooling imprac- 
ticable. Steel plates have all the qualities of strength. 
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forms a slag coating on the exposed face after thinning 
down 1 in. or less and will frequently last a full cam- 
paign of the furnace run unless jarred out. 


About the year 1900, L. L. Knox, of Pittsburgh, 
Pa., who was engaged in the construction of open- 
hearth furnaces, began the study of water cooled equip- 
ment and has since devoted most of his time to the 
development of these devices. With the exception of 
a few riveted steel-plate doors and frames, he at first 
designed and installed copper coolers. In 1909, he 
turned his attention entirely tq welded steel plate de- 
vices, which have come into such general use that the 


; ml 


Fig. 4—Direct feed water connections for doors and frames. 


ductility, and conductivity that make them especially 
applicable to this use, and they can stand contact with 
furnace slags and oxides without injury. They are 
also more free from defects and can be more readily 
and completely inspected than other materials. The 
conductivity of steel plates keeps the outside surfaces 
at nearly the temperature of the water in the device 
so that if it is in contact with the refractories it has 
much the same action as coolers in blast furnaces. 


In contact with brickwork, which is a very poor 
heat conductor, the’ cooling effect will penetrate, at 
most, about 6 in. (152 mm.) and usually be effective in 
keeping the brick from softening with the heat for 
only 4in. The result is that this type of equipment, if 
covered a few inches deep, does not have any cooling 
action on the interior of the furnace and, therefore. 
does not add to the fuel cost nor cause the furnace to 
be sluggish. This is at once noticeable with the 4% 
in. brick lining on steel plate furnace doors which 
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latest developments should prove of interest to all 
engineers in any way associated with the open hearth 
steel industry, or who wish to keep up with the growth 
of its equipment. Many of these devices have a much 
wider application and are already installed on heating 
furnaces, soaking pits, copper furnaces, and glass-melt- 
ing furnaces, and engineers familiar with these various 
types of furnaces can see where they can be applied 
to increase the life and reduce the maintenance cost. 
These devices have been patented by Mr. Knox, with 
the exception of the Neeland buckstay, which was 
patented by M. A. Neeland, formerly chief engineer 
of the United States Steel Corporation. They are 
manufactured and sold outright without any royalties 
or limitations as to their use. 


Illustrations of Water Cooled Equipment. 


Fig. 1 illustrates an open hearth steel furnace 
equipped with water cooled devices at all essential 
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points, each of which will be referred to separately. 

Fig. 2 shows a door and frame, all welded joints of 
which are kept away from both the back of the frame 
and the door opening. The back plate is flanged 
through the door opening and turned back about 2% 
in. on to the front plate, which not only takes the 
welded joint away from the extreme heat but strength- 
ens the door arch, which is subject to stresses from 
expansion and contraction. The stay-bars and stay- 
bolts do not penetrate the back plates of either doors 
or frames, but are welded on to the inside surface be- 
fore the outside plate is welded; this avoids any pos- 
sible leaks against the brickwork. Many of these doors 
and frames have been in continuous use for three or 
four years. whereas cast ones seldom last more than a 
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charging machine. The charging machine, of course, 
brings it out only far enough for the overhead travel- 
ing crane to get hold of it; when there is no traveling 
crane, the cooler is placed half way into the furnace 
with block and tackle and the charging machine pushes 
it into final position. The port cooler is located at the 
point where the mixture of the gas and air creates the 
best combustion, the gas being directed toward the 
bath. With a dry port, the brickwork is built much 
nearer the bath than it should be but this is necessary 
to allow for its wearing away, and it is not rebuilt 
until it is worn back beyend the point of good com- 
bustion. This construction not only makes a waste of 
fuel, but the lack of control of the direction of the 
gas causes it to burn both the roof and the side walls. 


Fig. 5—Circulation, water system applied to lilting furnace. 


few months. The jambs and arches also last much 
longer when in contact with these frames and the fur- 
nace operators can give the process of melting more 
eficient attention on acount of the cool front. 


Fig. 4 shows the doors and frames connected with 
a direct feed-water line. The raising and lowering of 
the door is taken care of by a telescopic inlet pipe. 

Fig. 5 shows a circulation system applied to a tilt- 
ing furnace, taking care also of chills at the connec- 
tion between the furnace and the port ends, and of 
port coolers. 

Fig. 6 shows the port end with the location of the 
port cooler. This cooler is carried across the port end 
the full width and both ends of the cooler are exposed : 
this gives access to the water connections and allows 
the cooler to be put in place and removed by the 
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This burning is prevented by the port cooler, as the 
gas poft is held to its proper position and also to its 
original size, with the result that the furnace works 
sharply and continuously until the checkers become 
so clogged that the furnace must be shut down to clean 
them and rebuild at least the top courses. 

Fig. 3 shows a general arrangement of the Knox 
gas and air-reversing valves. The Knox valve goes 
back to the first principles, as it is based on a simple 
vertical damper operating directly in the flues. Other 
types of valves operate above the flues and require 
uptakes and downtakes, which reduce the draft usually 
to 40 or 50 per cent of the stack draft. They have 
no means for regulating the draft except by a stack 
damper, which does not make any individual control 
of the furnace ports nor a separate control of the gas 
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and air checkers. Each Knox valve is a regulating 
damper; and when most of the products of combus- 
tion go through the gas checkers, leaving the air check- 
ers cold, the gas valve can be opened very slightly, or 
not at all, causing the draft to come through the air 
checker and heating it. The valves are slightly in- 
clined so as to insure close contact and tightness be- 
tween the damper and the seat. There was some ques- 
tion as to the effect of tar on the surface of the seat, 
but it has been found that the tar is only a lubricant, 
and insures tightness. The valve damper is con- 
structed with a thin steel frame so that the contact 
between the damper and the seat is narrow, but both 
the damper and the seat are machined so as to insure 
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general use, but have their advantages wherever the 
operators find that their furnaces are cutting out at 
these different points. One furnace plant has water- 
cooled skewbacks on 16 furnaces. Although there is 
a general tendency among American plants to exchange 
information of value and operators from one plant are 
usually welcomed at other plants, direct reference to 
the installation of special apparatus should not be pub- 
lished. For this reason the writer has refrained from 
mentioning where the several water-cooling devices 
described are in use. Engineers interested in the 
general problem will find water-cooled devices in al- 
most any plant they may visit and will also learn that 
the problems to be solved in one plant vary consider- 
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Fig. 6—Port end showing location of water cooler. 


flat surfaces. The construction of the damper, with 
corrugation on the plates, takes care of a slight differ- 
ence in expansion and contraction between the plates 
and the outside frame. 

These valves are now installed in about 75 furnaces 
and are a great aid in having the furnaces work sharp- 
ly, on account of the assured draft and the individual 
regulation of each chamber. The operating rigging, 
which is in most cases worked by an electric motor, 
_ is so designed that the gas-reversing valves work in a 


_ series ahead of the air-reversing valves so that there | 


is no mixture of gas and air, which might cause an 
explosion, especially when waste-heat boilers are used. 

Fig. 1 shows roof-arch coolers, back-wall coolers, 
and water-cooled skewbacks. These are not in very 


Digitized by Coc gle 


ably from those in others. The only way to secure 
the best results is to consider each furnace shop as a 
different proposition, so that the cooling devices may 
not only be installed where they are most needed, but 
that the details are made to especially suit their re- 
quirements. 


Amount of Circulation Water Necessary. 


The amount of water necessary for circulation will 
vary not only with the size of the different devices but 
with the condition of the furnace. It is dependent 
also on the quality of the water. When the water 
contains lime or other solids that precipitate. when 
the water is heated, it should at once be determined in 


(Continued on page 197.) 
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New Blast Furnace Gas Cleaning Outtit 


Ruddiman Scrubber and Combined Cooler and Dryer—Cleaning 
Apparatus Combines Principle of Contact Type of Cleaner With 
That of Scrubber Type—Economical Use of Water Important. 


The following article describes and illustrates a 
blast furnace gas cleaning outfit. The outht consists 
of a scrubber and a combined cooler and dryer as shown 
in the illustrations. 

The scrubber comprises either a square or rec- 
tangular tank having a hopper bottom for holding the 
waste water and a semi-circular cover which incloses 
a gas chamber into which the gas inlet pipe enters at 
one end and the gas outlet pipe at the opposite end. 
Passing longitudinally through the tank is a shaft sup- 
ported and driven from without the tank by any suit- 
able means. Stuffing boxes are provided to prevent 
the escape of gas at the points at which the shaft 
pierces the wall of the tank. Upon the rectangular 
midportion of the shaft within the tank is arranged a 
series of circular perforated baffle plates. Nozzles are 
htted into the holes of each baffle plate, except the 
last of the series, the sum of the area of the nozzles 
in each baffle being slightly in excess of twice the 
area of the gas inlet pipe. 

The baffle plates are suitably spaced apart along 
the shaft and secured thereto by flanges bolted to each 
baffle and having hubs, with set screws or keys, which 
serve to space the baffles apart. The baffles, which are 
parallel to each other, are supported in a vertical posi- 
tion, by ferrules on bolts which pass through the series 
of baffles at a convenient radial distance from the 
shaft and bind the baffles together when the nuts are 
set up. The baffles have their nozzles so arranged 
that those of one baffle discharge against the blank 
interspaces on the following baffle so that the gas 
issuing from the nozzles in fairly close proximity to 
the adjacent baffles is brought into intimate contact 
with the blank spaces of the latter. 


Spray pipes are arranged between the baffles and 
at the inlet and outlet ends of the gas chamber. The 
latter are designed to throw a spray upon the wall of 
the. gas chamber to clean the latter, while the pipes 
between the baffles are so arranged that their jets are 
discharged against the adjacent faces of juxtaposed 
baffles and into the nozzles thereof, so that both the 
surfaces of the baffles and the interior of the nozzles 
are cleaned. j . 

The principle of the contact type of cleaner with 
that of the scrubber type is combined in this apparatus. 
It is self-cleaning and economical in the use of water. 

At the ends of the tank internal overflow troughs 
are provided, which maintain the normal water level 
ot the water in the tank slightly below the center line 
of the shaft. A water seal is provided by waste pipes 
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connected with the overflow troughs and maintains 
the water level in the latter lower than that of the 
water in the tank. 

The cooler and dryer consists of two truncated 
cones, united at their bases to form a single section, 
or chamber of a vessel comprising several sections, 
united to form a passage for the gas. The end sec- 
tions connect with the inlet and outlet pipes. 

A shaft extends centrally through the vessel, and 
is supported by graphite or oil lubricated bearings 
mounted on hangers inside the sections, and brackets 
attached to the elbows of the end sections, to which 
are attached stuffing boxes to prevent the escape of 
gas. The shaft is protected from abrasion at the in- 
let, by a sleeve attached to the stuffing box casting. 
The inside bearings are suitably shielded from water 
and dirt (details not shown). 

Mounted in pairs along the Scie at the entrance 
to each section, except the outlet section, are circular 
perforated baffle plates. Nozzles are fitted into the 
holes of the first plate of each pair. The sum of the 
area of the nozzles and holes in each plate is slightly 
in excess of the area of the gas inlet pipe. 

The baffles have their nozzles so arranged that 
they discharge against the blank interspaces on the 
opposite baffle, so that the gas issuing from the noz- 
zles is brought into intimate contact with the blank 
spaces before passing the holes, and into the expan- 
sion area of the section. The sections with their re- 
spective baffle plates are not limited to the number 
shown, but may be increased or diminished to meet 
any condition. 

In the last or outlet section, 1s arranged a series of 
baffle plates. Each is fitted with nozzles except the 
last of the series, which has holes only. These baffles 
slightly increase in diameter toward the outlet, so that 
each will maintain the same distance from the wall 
of the cone surrounding them, thereby, practically 
confining the passage of the gas to the nozzles. Each 
section is provided with a manhole repair door for 
the passage of the baffles, which are made in two parts. 

A system of spray pipes and nozzles (not shown) 
furnish an abundant supply of water. The drainage 
system conducts the dirt and water to a settling tank, 
whence a part is conducted to the spray system of the 
scrubber, Fig. 2, to be used again in the preliminary 
cleaning of the gas. The overflow from the tank, and 
the dirt, which is periodically flushed into the over- 
flow pipe, is carried to the tank portion of the scrub- 
ber. The cooling water is thus made to scrub the gas, 
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while all the water and dirt of cooler and scrubber is 
centralized for convenient disposal. 

In operation the gas from the dust catcher enters 
the scrubber and is broken up into a large number of 
small jets by its passage through the nozzles; a por- 
tion of the dust is deposited on the wet surface of the 
first baffle. Passing through the nozzles of the first 
baffle the gas jets impinge on the wet blank surfaces 
of the second baffle, which surfaces are directly 
opposite the nozzles. “The velocity of the gas passing 
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washed surface for the gas to impinge against and the 
baffles are kept cool and wet during their transit 
through the gas chamber (at 20 rpm no part of the 
baffle is in contact with the gas longer than 1¥ sec.). 
The nozzles have a bucket-like effect in lifting the 
water into the gas chamber, thus aiding in cleaning and 
cooling the gas as well as the surfaces of the baffle 
plates. The water in the tank is constantly agitated 
by passage through the baffles and _ this _ pre- 
vents the accumulation of floating dirt at the water 
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Sectional detail of cooler and dryer. 
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General arrangement of scrubber, cooler and dryer. 


through the nozzles is practically undiminished, since 
the sum of the areas of the nozzles above the water 
level is but slightly greater than the area of the inlet 
pipe. Dust is deposited on each baffle in succession 
in this way, the process being repeated as many times 
as desired and being determined by the number of 
baffle plates used. Spray pipes between the baffles 
furnish cooling water in finely divided form, thereby 
further increasing the efficiency of the cleaner by 
scrubbing and cooling the gases as they pass between 
the baffles. 


The dust deposited upon the baffles is constantly 
removed by their rotary passage through the water in 
‘the tank, so that they constantly present a freshly 


Digitized by Cox gle 


level. The scum is carried off with the overflow by 
drain pipes connected with troughs arranged at the 
ends and inside the tank at the water level. The water 
is admited to the tank below the water level and to the 
gas chamber through pipes connected with a settling 
tank arranged above the scrubber to receive the waste 
water from the cooler and dryer. The supply is thus 
made to do double duty. 


From the scrubber the gas passes to the cooler 
and. dryer and, as in the scrubber, is broken up into 
small jets to impinge, at high speed, onto the wet sur- 
face of the opposite baffle, depositing a portion of its 
dirt. On passing through the holes of the second 
baffle of each pair the gas expands and moves slowly 
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through the enlarged area of the sections meeting en 
route a copious supply of cooling water in the form 
of a fine spray. 

The rapidly revolving baffles (about 100 rpm) im. 
part a whirling motion to the gas which prevents 
channeling through the cold showers. The centri- 
tugal action thus set up causes the dirt and water, 
caught by the baffles, to be thrown to the walls of the 
sections whence a speedy run to the drain is induced 
by the angle of the sides. 

The alternate increase and decrease of the speed 
of the gas through the several sections causes a suc- 
cession of dirt deposits and fresh supplies of cooling 
water which mingles freely with the gas and prevents 
accumulaltion of dirt on the baffles and walls. 

On passing through the last pair of baffles, the gas 
enters a dry section before reaching the series of baf- 
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fles in the outlet section. These are designed to re- 
move the entrained water by the combined effect of 
repeated impingement at high speed, the quick and 
continuous removal of the deposited water by cen. 
trifugal action and prompt drainage. Provision 1s 
made is made for flushing all parts in the drying zone 
when or if necessary. An electric motor is shown for 
driving the apparatus but any convenient power may 
be employed. 


A platform and ladder will be provided for access 
to water system and manholes. The cooler and drver 
may be connected up with any type of gas cleaner or 
scrubber. 7 


Mr. John Ruddiman, 229 First street, New York, ts 
the patentee of the above described apparatus. More 
detailed information can be secured from him. 


Metallurgical Work of Bureau of Standards 


A Review of the Research Work Concerning Welding, Tin Con- 


servation, Bearing Metals, Protective Metallic Coatings, Sand In- 


vestigations, Etc., Conducted by the Bureau of Standards. 


By G. K. BURGESS. 
PART II. 


This is the conclusion of the article which appeared 
under the same caption in the March issue of THE BLast 
FURNACE AND STEEL PLANT. 


All the tin used in the United States 1s imported 
and there appearing a threatened shortage, the bureau 
has assisted the War Industries Board, after con- 
terences and extended correspondence with manu- 
facturers and consumers of articles containing tin, in 
making a program of limitation in its use and develop- 
ment of substitutes. The experimental work has fol- 
lowed the lines of finding suitable solders, reduction 
vf tin in bearing metals, modifying bronzes, and 
recovering tin scrap. Suggestions to the government 
departments concerning modification of specifications 
to conserve tin have also been made. 


Bearing Metals. 

- Service tests of different compositions of bearing 
metals have been made with a view of determining 
the adaptability of certain lead base babbits hardened 
with alkali or alkali-earth metals. It was found that 
in some respects they were superior to genuine bab- 
bitt and their use is being recommended in certain 
cases. 


The information assembled on this topic and the 
few tests which have been made on special bearing 
metals indicate a need for a systematization of our 
ideas concerning bearing metals in general, the 
advantages and disadvantages of different types, as 
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well as some more extended study of the behavior ot 
different compositions of both babbitts and bronzes 
in service. A circular is in preparation dealing with 
bearing metals, and upon its completion a program 
of bearing metal investigation will be mapped out. 


Metals at High Temperatures. 


[t is hoped to be able to carry out experiments on 
interrelations of stresses and strains and the phe- 
nomena of annealing and hardening including effects 
of sizes and geometrical shapes as well as more 
thoroughly quantitative studies of mass as related to 
heating and cooling rates. 


Another problem to be taken up ts that of the ten 
sile properties of metals at high temperatures. 


The constantly increasing use of metals and alloys 
at elevated temperatures, such as in turbine blades, 
pistons, etc., demands a thorough investigation into 
the physical properties at higher temperatures. Par- 
ticularly, a knowledge of the stresses which will be 
borne by metals and alloys at these temperatures 
without yielding is desired on every hand. 


Apparatus has been designed for this work, which 
itis hoped will be continued in the near future. 


In a study of the heat treatment of various high 
alloy steels, it is hoped to determine more completely 
the relations among the alloys in their effect on iron 
alone, and to proceed from that to the sfeels. 
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In the quenching of steels, quenching data in the 
literature refer to “quenching in oil,” “in hot water,” 
etc. It is proposed to put all such treatment in a 
. standardized basis, e.g. “a cooling rate of 93 degrees 
C. per second through the transformation range,” etc.. 
such data being obtained by use of the Einthoven 
galvanometer. Studies of grain size, hardness, and 
difference between inside and outside of specimen will 
be included. 


Protective Metallic Coatings. 


In a study of the effects of rust-proofing on the 
brittleness of wires, started at the request of the In- 
ternational Aircraft Standards Board, a preliminary 
examination was carried out with tensile tests of 
wires, taking the elongation in tensile test as a meas- 
ure of the brittleness. While some conclusions as to 
effects of cleaning, plating, etc., could be drawn, the 
results were not sufficiently definite and a new form 
of test piece was required. It was decided to adopt 
the impact test, and an impact machine of the Izod 
type was designed and built. The experimental pro- 
gram covers the various compositions and sizes of 
wires in common use, and the investigation is to be 
extended to include especially the brittleness of small 
springs. In codperation with the American Society 
for Testing Materials, a joint program is being car- 
ried out on zinc coatings, their properties, methods of 
test, structure, and effects of various coatings on the 
base metal. 


Studies have also been made of the miucrostruc- 
ture of wrought iron, gun erosion, iron carbon trans- 


formations, copper plugs for testing cartridge pow- | 


ders, metals for instrument parts, and in the foundry 
the investigation of casting methods and types of 
test bars as carried out by five foundries in an 
identical program and using metal cast in one heat 
has been completed and the physical properties of the 
brass determined. The metals used were government 
bronze (88 Cu, 10 Sn, 2 Zn), and a modification con- 
taining 88 Cu, 8 Sn, 4 Zn. The résults are ready for 
publication. 


The effect on the physical properties of small addi- 
tions of various metals to government bronze is being 
studied systematically, and similarly for addition to 
aluminum. Special alloys suitable for castings are 
also made and examined as requested. 


The type of test bar for different non-ferrous 
alloys is being investigated. 


The foundry serves the bureau and the research 
laboratories of other departments and Washington 
institutions in preparing a great variety of kinds and 
types of metal and alloy castings. The new quarters 
have greatly extended its possibilities for service and 
research. 
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Sand Investigations. 


This question has been taken up anew with regard 
to (1) reclaiming “burnt” steel foundry sand, (2) the 
production of artificial sands and establishment of 
standards, and (3) development of tests of sand quali- 
ties. The first has already, given promise of demon- 
strating to some foundries the reclaiming of 90 per 
cent of the sand at a reasonable cost. The Washing- 
ton Navy Yard foundry and others are cooperating in 
this work. 


In preparative metallurgy and 
chemistry, the electrolytic carbon method has been 
developed and is being published. By this method an 
accurate determination of carbon in steel can now be 
made in 414 minutes. There has been studied the 
rapid determination of carbon in steel by the barium 
carbonate titration method, in which again the means 
for increasing by 50 per cent the output of work by 
using this method has been obtained. A very con- 
siderable amount of research work is being done on 
the very important subject of gases in steel, the 
methods of analysis, and the actual quantities in steels 
of different types of manufacture. This field of work 
promises to be one of the most fruitful and instructive 
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‘in metallurgy, and will probably form the basis for a 


very considerable revision of our ideas regarding the 
relations of gases to metals. The work of standardiz- 
ing the gas analysis methods and the determination 
of their reliability has proved of great difficulty and 
surprising uncertainties and irregularities have been 
found in the methods ordinarily accepted as classic. 
Several papers are about ready for publication em- 
bodying the results of these investigations. These 
will include, for example, the determination of nitro- 
gen, carbon monoxide, hydrogen, etc., in steel, a 
critical study of the Goutal method for determining 
gases in steel and the Ledebur method for determin- 
ing oxygen in steel, the determination of gases in 
steels by the Goeren’s method, and the oxygen con- 
tent of steel deoxidized in various ways, equilibrium 
between iron oxide, carbon and hydrogen. 


Another field of preparative metallurgical research 
of fundamental importance 1s the making from strictly 
pure materials a series of iron alloys free from the 
ordinary impurities found in steel, with the idea of 
furnishing material on which the physical properties 
of the alloys in exactly désired combination can be 
determined,-as, for example, an tron carbon series 
absolutely free from phosphorus, sulphur and manga- 
nese, and similarly a series of iron manganese and 
iron manganese carbon, and then modifying these by 


successive additions of the ordinary impurities found 
in steel. It is believed that the systematic prosecu- 
tion of this type of research will put the metallurgical 
fraternity in a position to have its base standards to 
work from. 
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An interesting problem that has come to us frém 
the Emergency Fleet Corporation was the study of 
possible methods of coating concrete with metals 
which will be unattacked by gasoline or salt water 
and stand strain due to the working of ship. 


A very great deal of special investigation of metals. 
particularly steels, has been done for the Ordnance 
departments of the Army and Navy and for the 
departments of Aircraft Production, Engineering, etc. 
Some of the problems studied have been, characteris- 
tics of centrifugally cast steel, several cartridge case 
probiems, armor plate problems, flaky steel, metals for 
aircraft instruments, etc. Many new alloys and 
metals have been submitted to the bureau for exami- 
nation by individuals, as well as by: the military 
departments, to determine their fitness for the uses 
for which their sponsor projected them. This covers 
a host of materials. | 


A great deal of the time of the metallurgical stati 
has been spent in consultation ‘with the various boards 
and committees of the Army, Navy, War Industries 
Board, National Research Council, etc., on metal 
specifications and problems, and this has oftentimes 
necessitated auxiliary experimental work, for example, 
the bureau has published methods of determining 
open hearth temperatures, and the research council 
has also taken this important problem up, which is 
being endeavored to be put on a more satisfactory 
basis. There is no trouble in actually measuring 
temperatures intermittently but there is considerable 
difficulty in devising a satisfactory routine method 
and in finding a suitable refractory. Another ques- 
tion in which the research council and the bureau 
have both been interested in is that of the question 
of sound ingot practice in steel works of the country. 
Committees are at work on both of these subjects. 
The bureau has also been able to continue its rela- 
tions with the committees of the vdrious technical 
societies, although it has not been able to aid in co- 
Operation with these societies in as much experi- 
mental work as would have been desired. Again, a 
considerable number of metallurgical inventions in- 
volving new processes have been examined and passed 
on at the request of the interested department. In 
addition, a very heavy correspondence has been con- 
stantly maintained on metallurgical matters with the 
general public. 


It is the desire of the bureau to deve'op to an even 
more intimate degree than it has been possible in the 
past, the closest technical relations with the various 
industries which produce products concerning which 
the Bureau of Standards can be of service in giving 
advice and carry on experimental investigations; for 
ex-mple, the “guild” spirit has been of necessity 
encouraged and fostered by the various committees of 
the War Industries Board, particularly the conserva- 
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tion division, in applying the restrictions to produce 
tion that the exigeicies OL war have required. Cer- 
tain consiructive principies, however, stand out and 
it woud be Nighy desirable to continue to veneut 
from the great econuimes that have been and can 
further be reaiuzed trom the varivus appiications of 
the princip.es of “standardization” in industry, 1n- 
Cluuiug quality, types, packing, transportauon, and 
mally Oclier items. Sume ol these desirable resuits 
Can perhaps be best periected by the organization of 
groups representing an industry and which, in co- 
Operation with the guvernment agencies such as tne 
Bureau of Standards, can mup out programs of indus- 
trial research, which without quesuon wili do much 
toward not only the advancement of knowledge in 
technical lines but also the accomplishment ot im- 


portant economies. : 
oe eee | 


Water Cooled cyuipment tor Open Hearths. 
(Continued from page 192) 
the laboratory at what temperacure tne solids precipi- 
tate, and the outlet water should be kept from 1U to 15 
degrees be:ow this temperature. ‘lhis may require 
using more water but insures a long lie for the equip- 
ment and less troubie for the operator in cleaning it. 
If left to the furnace operators, there is usually much 
water wasted, us their interest is in the steel muking 
and they do not have the time to watch the equipment 


closely. It is better practice to have a pipentter look 


after the cooling devices to see that the outlet water is 
as hot as it can safely be used. When the installation 
is frst made, he should give the apparatus very c:ose 
attention for the tirst few weeks, starting with more 
water than is necessary and gradually cutting down 
the supply. By following this method it will be found 
that the minimum quantity of water will give the best 
results. Unless it contains a precipitate, there is no 
reason why the outlet water should not have a tem- 
perature of between 175 and 185 degrees. 


Conclusion. 

As stated at the beginning of this paper, water- 
cooling devices for open hearth steel furnaces shouid 
in general follow the lines used in iron blast furnaces. 
They should not, in a practical sense, be exposed on 
the inside of the furnace nor tend to s!ow up opera- 
tions but should only absorb the heat that would other- 
wise be radiated in the air or be placed where they 
hold the brick covering and keep it hard enough to 
hoid and thus increzse the life of the furnace and keep 
it true to its best lines. The writer has not had the 
time to incorporate in this paper the history of the 
devetopment of these and other water-cuoled devices; 
this will make an interesting subject for a paper in 
itself. Many plant superintendents have devoted much 
thought to this subject and have developed equipment 
or contributed suggestions that have improved the 
devices herein illustrated. 
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FOREIGN RELATIONS 


FOREIGN TRADE OPPORTUNITIES. 


The following foreign trade opportunities are reported in 
the daily commerce reports. Reserve addresses may be ob- 
tained from the Bureau of Foreign and Domestic Commerce, 
Washington, D- C., and its district codperative offices. Re- 
quest for each opportunity should be on a separate sheet and 
state opportunity number. The bureau does not furnish 
credit ratings or assume responsibility as to the standing of 
foreign inquirers; the usual precautions should be taken in 
all cases. 


28463—The branch of an export commission firm of New 
York established in Venezuela desires to secure agencies 
trom American manuacturers and solicits catalogs and corre- 
spondence. An ofhce for the display of catalogs and sam- 
ples has been fitted up, and competent salesmen are being 
secured. 


28524—An engineer in Bedace wishes to secure an agency 
for the sale of apparatus for low-tension and high-tension 
electric current, electric lamps, electric wires and cables, in- 
sulation tubes and equipment, electric motors and dynamos, 
electric meters, etc. He desires to establish a depot of elec- 
trical supplies. Correspondence should be in’ French. 
References. 


28516—A firm in Scotland desires to purchase three in- 
closed-type, verticle, three-crank, condensing steam engines, 
speed not to exceed 350, steam pressure 160 pounds, coupled 
direct to 3,000-volt 500-kilowatt, 5Q-cycle alternator. Prices 
should be quoted separately for engine and generator, to be 
delivered at Cardiff, Wales. 


28507—-A man in Australia desires to secure an agency for 
the sale of electrical supplies and equipment, electrical ap- 
paratus for mines, shipyards, etc., and particularly electrical 
railway supplies. "References. 


28587—A firm in England desires to represent manufac- 
turers and exporters, to act as sole buying agents, that is, 
to buy at a fixed price and sell at the best figures obtainable. 
wrought iron black and galvanized gas and steam tube and 
fittings, to conform in quality, screwing, sizes, and weight 
to that sold by all manufacturers in the British Tube Asso- 
ciation. Terms, cash against documents through importer’s 
bankers. ‘Reference: 


28571—A man in France wishes to secure an agency for 
the sale of tools, machine tools, metal saws, lubricating ap- 
paratus, faucets, ball bearings, and belts. Correspondence 
should be in French. Reference. 

28577—An agency is desired by a man in France for the 
sale of machine tools, tools, steel, steel plate, chains, nails. 
bolts, screws, etc. Correspondence should be in French. 


28595—A company in France wishes to purchase or to 
secure an agency for the sale of bolts, nuts, screws, nails, 
rivets, etc., and hardware. Correspondence should be in 
French. References. 

28607—A firm in Syria desires to be put in touch with 
manufacturers in the export trade in red copper and brass in 
disks and bars, pine wood sawed for construction, iron and 
steel and other metallurgical products. 

28625—A man in France desires to secure the representa- 
tion of manufacturers of high tension insulators and metal- 
lurgical supplies. Correspondence should be in French. 


28626—An enginer in Belgium desires to secure the repre- 
sentation of manufacturers of high tension insulators and 
metallurgical supplies. Correspondence should be in 


French. 


28626—An engineer in Belgium desires to secure an agency 
from manufacturers for the sale in Belgium and northern 
France of ball bearings and roller bearings. 


28653—A man in Denmark desires to secure an agency 
for the sale of steel products, such as beams, angles, chan- 
nels, tees, ship channels. plates, iron and steel round bars. and 
tool steel; metal castings, electrical accessories, packings, 
armature, iron and brass cocks and valves, etc. railway 
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equipment, cotton goods, such as sponge cloths and dust 
tarpaulin and Hessian, bunting, cotton tishing lines, | 
packing, hemp ropes, manila ropes, and semy rotary pun 
References. 

28666—A company in Norway desires to secure an axe 
for the sale of wrought iron, T trons, channel iron, r; 
plates for shipbuilding, etc., and iron and steel. Payn 
against documents in New York. Reference. 


28697—-A commercial association in Belgium wishes 
communicate with manufacturers of electric motors ino} 
to establish business connections. 


28714—A merchant in Italy desires to purchase and 
secure an agency for the sale of round rod iron, square 
prohled iron, homogeneous iron for use in reinforced | 
crete, steel, iron tubes for gas and water, black and zin 
special pieces for such pipes, apparatus in general for yas 
water, plates, etc.; door and window hardware, technical 
terial, utensils in general, sanitary apparatus, faucets 
taps, and tools and instruments. Correspondence may 
in English. References. 


IMPORTANCE OF THE FAR EASTERN TRADI 


Eighteen per cent of the total trade of the United St 
including exports and imports, during 1918 was done 
the Far East. The imports from the Far East amounte 
$1,041,899,402 and exceeded those of any other grand div: 
representing 34 per cent of the total imports into the U1 
States, while the exports to the Far East toaled $603,(t 
and were next to Europe and North America in volume, 
resenting 10 per cent of the total export trade of this cou 

The Far East is rapidly coming into its own with rel 
to our foreign trade and the war should teach us the 
portant lesson that while we have been using Far f.a 
products for many years we have been buying them thr 
Europe, and with our own ships on the Pacific we may 
buy them direct. The benefits are apparent, for in adc 
to building up Far Eastern credits in this country ag 
which Oriental merchants may draw, in the form of nr 
factured goods, the tribute which we have paid for 
years to European shipowners and bankers for handlin. 
Far Eastern trade for us will be diverted to our own cc 

In order to hold this trade, however, we should ¢ 
nize the necessity and value of investing American c 
to building up Far Eastern credits in this country a: 
only because these investments, especially in Ching 
profitable and safe, but also because our interests s 
be as great as European interests in trose countries 
trade follows the loan. 


SWEDISH FIRMS DESIRE TO TRADE DIRECT \ 
AMERICAN FIRMS. 


(Consul General Albert Halstead, Stockholm, 1916 


Much eagerness is shown by many business firms to 
lish American connections. For this there are two re 
One is the depleted condition of all stocks in Swede 
the natural desire of each Swedish firm to be first 
market with needed supplies—the profit that will ; 
pany a firm’s success in first furnishing this market w 
necessities need not be emphasized. The other reason 
desire of many firms to establish direct connection 
American manufacturers and not to import through 
countries. Many Swedish firms see no present neces 
having their goods shipped by way of another country. 
adda to the cost through transit charges or through th 
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mission the agent requires for his services. These firms re- 
gard the Swedish market as large ecnough to warrant the 
direct connection, and many plan for trade in American goods 
with Finland and Russia. The advantages of the American 
shipping interests of direct shipments to Sweden of goods 
ior Swedish consumption need not be emphasized. 


NEW TCNNAGE THAT MUST BE BUILT FOR 
DENMARK. 


(Trade Commissioner Norman L. Anderson, Stockuolm, 


Sweden.) 


The Danish mercuant fleet has suffered such serious losses 
during the war that a law was. passed requiring all funds 
received by the Danish shipping companies as insurance for 
ships sunk to be reinvested in new tonnage to replace that 
lost. Besides an aygreyate of 117,/C0,.CCO crowns received in 
insurance and which by law must be reinvested in new ton- 
nage, it is estimated that these companies further have re- 
serve funds to a total of.several hundred million crowns, a 
zood part of which will no doubt be invested in new ton- 
nage. 

Owing to lack of building material in|: Denmark and to 
the inadequacy of the Danish yards to build as quickly as 
desired, it 1s felt that most of this tonnage will have to be 
built abroad. The writer discussed this matter with one of 
the biggest shipping men in Copenhagen last week, and he 
said that the Danish yards could probably ultimately com- 
plete the required buildings, but that if the American yards 
would make contracts for six months to one year delivery, 
they could very likely get the orders. 


NEEDS OF ITALIAN METALLURGICAL INDUSTRY. 


(Weekly Bulletin, Canadian Department of Trade and Com- 
merce, Ottawa.) . 


The Italian Metallurgical Association has recently issued 
a memorial in which is pointed out that the needs of the 
metallurgical industry cannot be indefinitely satistied by the 
limited supplies of iron ore existing in the country, the in- 
ference therefore being that recourse must be had to foreign 
sources for the necessary raw and semi-manufactured ma- 
terials. 


Local Supplies of Iron Ore. 

Prior to the war the iron mined in Italy came almost 
altogether from the Island of Elba and from there was taken 
to the blast furnaces at Portoferraio, Piombino, and Bagnoli. 
Thus, for example, in 1914, of the total tonnage produced in 
the kingdom, amounting to 706,246 tons, Elba yielded at 
least 649,561 tons. The mines of Valdaspra, in the Province 
of Grosseto (central Italy), yielded 36,000 tons, while the 
remainder was derived from the mines of Iglesiente (Sar- 
dinia) and Bergamasco (Province of Bergamo). Between 
1909 and 1914, 2,500,000 tons of ore were mined in Elba and 
the production during the war has considerably increased. 
For example, in 1916 there were extracted from the whole 
of Italy 942,244 tons, and in 1917 almost 1,000,000 tons, the 
greater part in each year being of Elban origin. From now 
on, writes the Finanza Italiana, the Elba group cannot fur- 
nish large quantities under convenient conditions, as it will 
now be necessary to exploit the veins under the sea, with 
resulting greater costs. 

The war, however, has stimulated researches for other ore 
deposits in Italy. Although in 19C9 there was known to be 
high-grade iron ore in the Val di Cogne (near the French 
frontier), estimated at 6,000,000 tons, its exploitation was 
only recently begun by the well-known Ansaldo firm, which 
has installed electric blast furnaces modeled after Swedish 
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types. Moreover, in the Nurra district of Sardinia the sur- 
veys made during the war have revealed the existence of 
about 6CCGCLO tons of good iron ore. It 1s hoped, in fact. 
te utilize 1SC,CCO to 20CCCO tons a year from this source. 


Fst-mated Italian Deposits—Need of Imports. 

The following figures give the present estimated deposits 
of iron ore in Italy:  Traverselle, 1,0C0.CCO tons: Cogne, 
MOCO COO tons; Central Italy, 2,000.CCO tons; Sardinia, 6,COGC0 
tons; Val Brembana, 20,000 tons; total, 14,€20,CC0 tons. 

If the Italian manufacture of pig iron only maintains its 
production (about sCQ,.0CO tons annually), it is estimated that 
(OCC tons ot ore will be consumed per year and that. in 
20 years the ITtahan supplies will be exhausted. As oa 
remedial measure it has been suggested that greater quanti- 
tiles Of serap iron and steel will have to be imported; the 
Metallurg?cal Association says at least 420,000 tons a year. 
In other quarters it is believed a better policy to bring the 
ore from abroad and make the pig iron locally. 

Jut pig iron will also be and is in demand, and if the 
mdustrial program that Italy is drawing up ts taken as a 
criterion, even large quantitics of pig iron will be required 
than before or during the war. 


GRCWTH IN EXPORT TRADE OF UNITED STATES 
SHOWN BY COUNTRIES. | 


(Prepared by the Division of Statistics, Bureau of Foreign 
and Domestic Commerce.) 


Increased exports to all parts of the world in) January, 
1919, as compared with 1918, are shown in a statement made 
public by the Bureau of Foreign and Domestic Commerce. 

Of the $11&.0C0,CCO total increase in value, $36,000,(CO went 
to Europe, $15.CC0.COO to North America, $20,C0O,CCO to South 
America, $19,CCC.CCO to Asia, S$I14.CCO.CCO to Oceania, and ,- 
CCO,CCO to Africa. 

France and Russia are the only countries showing a de- 
crease; exports to France fell off S$0,CCO,CCO, and to Russia 
$3.CCC. COO. =Inereases to the neutral countries range from 
$12,CC2,CCO each for Netherlands and Spain, to $7,CCO.CCO for 
Norway, $5,000,0CO to Sweden, and $4,C0€0,CCO to Denmark. 
Kkxports to Belgium increased $14,CC0.CCO and those to Italy 
and the United Kingdom $9,CCO,CCO each. 

Sales to Argentina increased $16,0€0,C00; to Japan and 
Australia, each, $&8,CCC.CCO; to Canada, Cuba, Brazil, Siberia, 
and the Philippines, each $5,CC0,CCO; and to other countries. 
trom $1,CCO.CCO to $3,CCO.CCO. 

For the seven months ending January, 1919, as compared 
with the like period ended January, 1918; of the total ex- 
ports of $3,200,CC9,CCO, over €O per. cent, or an increase of $163,- 
CCO.CCO, went to Europe. North America received increased 
shipments amounting to $165,CCO0.CCO: Oceania, an increase of 
$26,000,CCO; South America, $18,0C0,0CO; Asia, $17,00C0,COO; and 
Africa, an increase of $9,CC0,COO. 

Trade with Russia for this period declined $111,0C0.CCO, 
and with Siberia, $22,0C0,.CC0O, while exports to Central 
America, Mexico, Cuba, and Brazil also show decreases of 
from $2,CCO.COO to $6,CC0,CCO. 

Belgium shows the most striking increase during this 
period, its exports yvaining $74,CCO,0CO over the seven months 
ended January, 1918. Shipments to England also increased 
by an equal amount, followed by Australia and New Zea- 
land with a gain of $26,.000,CCO; Italy, $23 CCO.CCO; Japan, $15,- 
CCO,CCO; Argentina, $12.C0CO.C0O; China, $12,C00.C00; the Philip- 
pines, $10,0C0,CCO; France, $&8,0CCO.CCO, and other countries 
showing smaller increases. 

Exports to all neutral European nations increased in the 
seven months ended January, 1919, Norway and Sweden lead- 
ing with $17,000,0CO each; Netherlands. $16.000,0M%0: Spain, $14.- 
000,000; and Denmark, $10,000,000. 
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EFFECT OF “DIRECT” AND “INDIRECT” AMMONIA | 
RECOVERY UPON OTHER BY-PRODUCTS* 


By Tuomas B. SMiItH. 
Stocksbridge Coke Ovens, Shefheld. 
PART I. 


This paper completely disregards the ‘semi-direct” recov- 
try plant, because of its complicating tendency to assume 
the advantages and disadvantages of both the “direct” and 
“indirect” proceses. The “direct” system is as yet the near- 
est step the coke-oven industry has taken towards the 
idealists “fractionation of the hydro-carbons in the _ tar 
main.” The tar is brought down, at a temperature consider- 
ably above the “dew point” of many of the hydrocarbons, 
which in consequence are dephlegmated free from the 
heavier constituents, thus effecting a definite split. But many 
of the possible advantages of this have been neglected, the 
final effect being to remove a considerable portion of work 
from the tar distillery and to add it on to the already over- 
burdened benzol rectification plant. 

Tar. 

‘this clean cut in the condensation of the hydrocarbons 
naturally has a drastic effect upon the tar, the viscosity of 
which is so great that in cold weather it is more like pitch. 
If a tar distillery is installed on the plant, the trouble is 
not so acute since by keeping the tar hot it can be easily 
handled; but where it has to be loaded into tanks and 
despatched by rail, considerable trouble arises in the empty- 
ing of the tanks, this necessitating dilution by the constant 
addition of thick oil from the benzol plant. It is, however, 
an excellent outlet for this substance, which is thus returned 
to the parent body, to make a normal tar, after having served 
an excellent purpose. Upon distillation, only a negligible 
quantity of benzol, its low-boiling homologues, and pyridine 
bases are obtained. A very poor yield of phenolic bodies is 
also noticed, the total yield of oils being from 40 to 50 gal- 
lons per ton of tar, and consisting of approximately 25 gal- 
lons of creosote and 20 gallons of anthracene oil, leaving a 
pitch residue of approximately 14 cwt. 


Coloration of Sulphate of Ammonia. 

The pink coloration of the surface of the salt is peculiar 
to the “direct” process. The two main suggestions are that 
(1) phenolic bodies and (2) cyanogen compounds are the 
cause of this coloration, and the author’s experiments have 
fully proved the latter to be correct. Three common con- 
stituents of coke-oven gas are: (1) water vapor, (2) am- 
monia (3) carbon bisulphide. From these it is believed that 
ammonium sulphocyanide is formed, and this, on entering 
the saturator in the “direct” process, most probably before 
it is decomposed by the acid, forms a complicated compound 
with the iron, the latter being present as an impurity in the 
acid. An apparently white salt is obtained. but it colors 
quickly upon exposure to the air, due to the presence of 
slight traces of a blood-red ferric thiocyanate, the colora- 
tion of which, according to the ionic hypothesis, is due to 
the unionized molecule Fe(CNS)s;, since neither the ferric 
ion nor the thiocyanate ion is colored. The coloration is 
intensified if more ferric salt is added. the addition of a com- 
mon ion causing part of the tonized salts to recombine to 


*Abstract from Iron and Coal Trades Review of paper 
read at Shefheld on December 21 before the Coke Oven 
Managers’ Association (Midland Section). 
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form molecules of the colored unionized ferric thiocyanate. 
This addition is caused by the gradual oxidation of the traces 
of ferrous sulphate always present in commercial ammonium 
sulphate. It is therefore obvious that the gradual intensihca- 
tion of the pink coloration is the immediate result of the 
gradual formation of ferric salts from the oxidation of the 
slight traces of ferrous sulphate. 


In the case of the “indirect” plant, the ammonium sulpho- 
cyanide is washed from the gas at the ammonia scrubbers, 
or is recovered in the oxide purifiers, where these are in use. 
When the ammoniacal liquor is distilled with lime in the 
ammonia still, calcium sulphocyanide is formed, which passes 
away in the effluent, this being one of the most trouble- 
some substances to deal with in the subsequent steps of the 


process. Fee is 


Effluents. 

It is not unusual to hear the “indirect” plant spoken of 
as “the process with an effluent,” and the “direct” plant as 
“the process without an effluent.” Although most people 
connected with the industry understand these sayings, they 
are literally very incorrect. When carbonizing wet coal con- 
taining about 10 per cent of moisture, approximately 22.4 
gallons of water have to be got rid of for every ton of coal 
carbonized, no matter what process of ammonia recovery is 
in use, although in the “indirect” plant the quantity is con- 
siderably increased by the milk of lime and the steam: con- 
densed in the ammonia still. The two effluents, (1) the well- 
known waste liquor from the ammonia still and (2) the 
condensings from the gas at the cooling plant, after the 
Saturators on the “direct” plant, are, however, of a widely 
different character, as a comparison will readily show: 


1. The spent liquor has first to be allowed to settle, in 
order to recover the “lime mud’—a most troublesome and 
useless substance. The clear liquid is a constant source of 
trouble. It is usually discharged into the nearest stream or 
sewer, and occasionally causes serious nuisance, when it 
comes into contact with other effluents and evolves dele- 
terious gases. The ingredients of the clear liquid have been 
proved to interfere considerably with the bacteriological 
treatment in the purification of sewage. The most serious 
constituents are the sulphocyanides, the percentage of which, 
it is hoped, will be diminished when the industry has devel- 
oped to such an extent as to consider the recovery of 
cyanogen compounds as important as the recovery of am- 
monia. In some cases the effluent is used for coke quench- 
ing, the result being that the coke has a very bad appear- 
ance. | 


2. An analysis of the condensate taken from the coolers 
of a Simon-Carves “direct” plant shows that the greater por- 
tion are gaseous or easily volatile substances. It may there- 
fore properly be used for the quenching of coke, the appear- 
ance of which is as good as when quenched with fresh water. 


Cooling Plant. 

The naphthalene trouble of the cooling plant with the 
“direct” process is exceptionally great. By using a suitable 
preventative, however, the condensers can be kept clean for 
as long a period as with the “indirect” process. The naptha- 
lene (the “dew point” of which varies according to the 
humidity of the gas, but is generally in the region of 30-40 
degrees C.) is deposited on the tubes of the condenser. 

(To be continued.) 
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The Milhken Brothers Manufacturing Company, Inc., 
»olworth Building, New York, is making supstantial 
uress in the establishment’ of its new steel fabricating 
nt at One Hundred and Thirty-sixth street and East River. 


's have recently been taken for considerable equipment to 
installed at the works, including punches, shears, hori- 
tal bending machine and other apparatus to be used for 
production of steel shapes. The plant will be fully 
ipped in all departments for the production of shapes for 
‘l transmission towers, radio towers, and special one-story 
steel buildings, known as the standardized truss unit 
tem. Plans have been filed for extensions and improve- 
its in the existing building, formerly used by the James 
Young Stone Company, to cost about $28,500. The com- 
y has laid plans for a particularly active year, including 
h domestic and foreign business, and will develop its 
it to a capacity to provide for all demands. C. T. Clack 
resident, and J. E. Jennings, vice president. 

Phe Trumbull Steel Company, Youngstown, O., is now 
rating 13 sheet mills, 19 tin mills, as well as two jobbing 
Is and strip mills at its plant and plans for active pro- 
tion during the coming year. Employment is now being 
vn to about 5,CCO men in the different works departments. 


Phe Republic Iron & Steel Co., Youngstown, O., is adding 
ip hoist to its No. 2 Haselton blast furnace, converting 
| a hand-tilled to a mechanically operated stack. The 
ace will also be relined-and repaired, with capacity in- 
sed to about 425 tons. Construction is well under way 
1 new boiler plant at the works, to provide additional 
-r for operation. 


he Sligo Iron & Steel Company, Connellsville, Pa., is 
ning for extensions in its works to increase the capacity 
total of about 5,000 tons a month. The company special- 
in the production of iron and steel bars. 


he American Manganese Manufacturing Company, Bullitt 
jing, Philadelphia, Pa., has inaugurated operations at its 
1 blast furnace, following extensive improvements and 
ions during the weeks past. A new complete skip 
re has been constructed, a new hoisting engine installed, 
new direct discharge coke system; the furnace top struc- 
has been reconstructed, including a new distributor. 
company has also recently made improvements in its 
2 blast furnace, to increase the operating facilities at 
Dunbar, Pa., works. Plans are now being considered 
urther extensions and improvements at the plant for 
zed output. §. T. McCall is secretary and treasurer. 


re Texas Steel Company, Beaumont, Tex., is making 
progress in repairs and improvements at its Rusk 
furnace, and plans to blow in the plant at an early 
The work now nearing completion is estimated to 
375,000, and will greatly facilitate operation. 


ie Jones & Laughlin Steel Co., Pittsburgh, Pa., has 
plans for extensions to its works at Hazelwood to 
about $114,000. The work will consist of a new boiler 
to cost about $75,000; electric station to cost $22,500, 
‘ormer station; acid works, and pumping plant. The 
‘ures will form a new group of buildings on Long- 
1 street, near Second avenue. and will be used to in- 
- the operating facilities at the plant. The Vesta Coal 
any. a subsidiary organization, has completed the 
on of new marine ways at Floreffe, on the Mononga- 
River. about 25 miles from Pittsburgh. The ways com- 
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prise six steel cradles, with capacity to hoist a 250-ton barge. 
The plant is electrically operated in all departments, and 
represents an investment of about $7C0,COO. 

The Central Steel Company, Massillon, O., has completed 
the construction of extensive additions to its plant to in- 
crease the operating facilities. The work includes improve- 
ments to the boiler plant, with the installation of new equip- 
ment including stokers, coal and ash handling plant, and 
water purifying system. The company is planning for the 
early completion of an extension to its gas producer depart- 
ment to comprise 23 new gas producers, and two new soak- 
ing pits. 

The Wheeling Steel & Iron Co., Wheeling. W. Va., is 
planning for extensive operations at its various plants dur- 
ing the coming year. Six of the 24 mills at the Yorkville 
works have now been reopened for the production of tin 
plate, giving employment to close to 2,C00 men. It is planned 
to inaugurate operations at the other mills at an early date. 
During the past year, the company has made numerous addi- 
tions to its Martins Ferry, Belmont, and Benwood plants. 
including the installation of a new auxiliary blowing engine 
and boiler, with relining of stacks and miscellaneous work 
at the first mentioned furnace. At the Belmont plant, an 
extension has been built to the No. 2 crane runway, and im- 
provements made in the gas producer department. At the 
Benwood plant a new cupola and crane runway. as well as 
charging system. was completed. At this last noted works. 
the company will build a one-story addition. about 5Cx1ICO 
feet. 


The Canton Sheet Steel Company, Canton, O., is plan- 
ning for extensive improvements at its works during the 
coming year for increased output. Building contracts have 
recently been let for a new 18-inch bar mill, and plans are 
being considered for the installation of a 90-ton furnace dur- 
ing the coming year to replace the two 3-ton units now in 
service. This will increase the capacity of the plant to 
150,000 tons. The company is now operating a three-high 
continued sheet bar and billet mill for the production of 
sheet bars, billets and slabs for the sheet mill department at 
the works. During the past year one of the 30-ton open 
hearth furnaces was replaced with a 90-ton unit, and this is 
now béing operated at capacity. The company is affiliated 
with the Cleveland Welding & Manufacturing Co., Cleveland. 
O., and the majority of its output is used by this interest. 


The Carnegie Steel Company, Pittsburgh, Pa.. is making 
improvements and repairs at its finishing mills at Sharon. 
Pa. The work is expected to be completed at an early date. 
During the past years this plant has maintained continuous 
operation at maximum production, and immediately follow- 
ing repair work will again be placed in service at regular 
capacity. The company is planning for the immediate re- 
building of the pattern shop and woodworking plant at its 
works at Farrell, Pa.. destroved by fire early in March. with 
a reported loss of about $65,0CO. It is understood that in 
the reconstruction considerable new equipment and machin- 
ery will be acquired to facilitate every feature of operation. 


The Cambria Steel Company, Widener Building, Phila- 
delphia, Pa.. is operating a large section of its works at 
Johnstown, Pa., for government service. For the next 
few months the company will build standard steel hopper 
cars for the Pennsylvania Railroad as per orders received 
from the United States Railroad Administration 
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FACING THE ISSUE. 


By J. R. SHULTz 
Managing Editor, Du Pont Magazine. 


Enthusiasm in the tour of triumph often impels the utter- 
ance of statements that are ill judged and extravagant. 
Nations, like youths, when they have measured strength 
with opponents and won te victory. are aroused to a con- 
sciousness of latent abilities and in the moment of discovery 
tend to overestimate their power. - 

.The discovery of our power and the suceeechul. issue of 
the recent struggle caused enthusiasts to proclaim that 
America will henceforth be industrially independent. 

This is a generality which, like the word “liberty,” electri- 
files every American. If it be supposed, however, that indus- 
trial independence means self-sufficiency. or freedom from 
restraint, or the possession of some subtle superior attribute 
which will give us absolute supremacy. the statement is 
greatly in error. 


No nation can be at once self-sufficient and economically 
progressive: The chief source of national wealth consists in 
the possession of excess satisfaction. and this wealth is to 
be realized only through the sale or exchange of these sat:s- 
factions to supply the wants of other nations—that is to say, 
through economic relations with foreign countries. 

During the war the United States has had an excess of 
military supplies because of the manufacture of our raw 
materials into munitions. This market for military supplies, 
we are glad to say, no longer exists. but we stall not allow 
our new-found energy to dissipate itself in mere rejoicing. 
We shall turn it upon the problem of repairing the ravages 
of war and of maintaining America in thit hig place among 
nations to which our war activities ‘ave raised her. 

To do this, to increase our wealth and secure industrial 
leadership for the United States, we must possess an excess 
of diversified supplies and must find markets for them 
abroad. To this end American commerce must be extended; 
intercourse and exchange with other countries must be fos- 
tered. We shall need to import certain materials. and we 
cannot demand payment in gold for all our exports. We 
must be ready to make a fair bargain. for with nations as 
with individuals the maintenance of satisfactory economic 
relations is dependent upon a reciprocity of interest. To 
assume that we are nationally free to dictate the terms of 
commercial intercourse simply because. for example. we have 
thrown off the shackles of German dom: nation in the potasn 
and dye industries would be calamitous: 

We stall have to exercise care that we do not in our 
present advantage over our allies transcend our rights. and 
we must recognize that competition. which is the law of 
life. will revive and become aston‘shingly keen. 

We must understand clearly that the econom‘c leader- 
ship which we hope for is to be gained. not through exclu- 
sion and domination, but through the development of closer 
trade relations with other countries on a hasis of fairness and 
superior commercial service. 

The cessation of war production is bound to throw out 
of employment thousands of men and women. Indeed this 
result. _ began. to manifest itsclf tke very day tte armistice 
a new nomtion and hoth must eee ewecin es ta nanan 
conditions that inevitably arise in industry during the transi- 
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tion from progress on a war basis to progress on a peace 
basis. The unprecedented wage rates imposed upon the 
manufacturer during the war will fall in accordance with the 
fundamental economic law that wages vary in inverse ratio 
to tle supply of labor. But a precipitous return to the pre- 
war wage scale would work great hards‘ip upon the laborer 
because prices of commodities will tend to come down much 
less rapid'y. The demand for great quantities of foodstuffs 
for export. the high transportation rates, and the fact of 
seasonal production will all work together for sometime to 
keep up the price of food- 

The employer of labor must take these facts into con- 
sideration in reducing wages. He must forego a portion of 
his profits to aid in preventing too great a disparity between 
wages and the oost of living. This is a necessity for the 
prevention of labor dfficulties and for the harmonious ex- 
pansion of the manufacture of peace products. The em- 
ployer must be brought to see its justice and its wisdom. 

The laborer, on the other hand. must learn to see himself 
in reiation to the general economic situation. He must 
realize that his war earnings were abnormal, and that the 
return of the soldiers to civilian occupations and the can- 
celling of war contracts will increase the supply of labor and 
decrease its market value. He must content himself with 
less for the present in the knowledge that prices will gradu- 
ally become commensurate with lowered wages. 


MODERN STEAM POWER STATION EQUIPMENT. 
(Continued from Page 182) 

the coal that was originally contemplated. very litt'e difficu'ty 

was encountered with clinkers. Performance results are shown 

in Fig. 14, when a grade of coal with the following analysis are 

used: 


Fixed carbon ........ ee Sen ee ere 41.0 
WOlAtIE* 2466s heck ous Pi oe koe douikied 29.0 
WEOUSTULE ieee obec. tie enw Saar wes Leela elecs 9.0 
PEST Bat lane a had eal neni Bape socal 21.7 
Btar Cdev) - sic ianeiinauessaiseoadsays 12,000 


considerab'e more attention was required to keep the fires 
uniform and cleaned properly in order to decrease clinker trou- 
ble to a minimum. 


Denver Gas & Electric Co. 

Recent developments in the West have brought about the 
installation of underfeed stokers for burning coals found in the 
Denver markets. The above company’s new extensions contem- 
plates the installation of four 750 hp boilers and four 9 retort 
underfeed stokers. The application setting worked out as shown 
in Fig. 15. was made to give sufficient combustion space for any 
high volatile coals that were liable to be used at this plant. in- 
cluding lignite. The fuel-burning equipment has been designed 
for the pOnOwIng coals: 


tae Fixed CALDON leave Paiwhen ts ere 39.00 | 
. MOIATIC < aie ta e's reer senate 35.25 
“Moisture ............ Rees anh tot tees 1970 

ING cats ite ak Gee aM ib dees Sarma . $37 | 
SSG AE seat ota radia ae in gk Gd ak eo ee 0 42 
Bim lCdey )..2 sot eeeeeee apam ene 12,000 


When using the above fuel, the operating performance ranges 
from 140 per cent boiler rating to 200 per cent. boiler rating for 


‘short: duration: with approximately 70 per cent combined boiler 


and furnace eficiency: 
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PRODUCTION TOPICS 
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MEETING METALLURGICAL CORPORATION. 


At the annual meeting of the American Metallurgical 
oporation, * Ffanklin Trust Building, Philadelphia, held 
wing the past month the following changes {n executive 


mtrol were! made: 

s. RK. Wanderbeck was re-elected as president. | 

F. J. Ryan was elected to position of vice president and 
easurer, also to continue as general manager. 

s. R. Vanderbeck was re-elected as president. 

Changes in the management were as follows: 

F. H- Shaw, who had been in charge of purchases and 
counting goes to the plant at Constolocken. Pa., as office 
anazer, while James L. Hawley, recently auditor for Sax- 
an Coal & Coke Co., Philadelphia, Pa., succeeds Mr. Shaw. 
T. B- Bechtel becomes superintendent of construction. 

H. A. Horner, recent! of the Midvale Steel & Ordnance 
o. will be in charge of the metallurgical department. 

H. A. Morlock, formerly in charge of heat treating equip- 
ent. at the Watertown arsenal will have charge of equip- 
cnt operation. 

The report of the general manager shows a very success- 
| year. New business on hand includes additions to the 
rcraft plant at Shelby, O., 15 Ajax-Wyatt brass furnaces 
ir the Ajax Metal Company and special heat treating in- 
»stigations for the Ball Rolled Tube Company of New York. 
Additional land had been secured at Conshohocken, Pa.. 
d contracts are being let for the installation of a practical 
erating furnace laboratory where experimental heats up ‘to 
0 pounds can be taken off under ideal conditions to obtain 


actical deductions. 


ENGINEERING ADVERTISERS ASSOCIATION 
FORMED. 


Advertising and sales managers representing manufac- 
"ers in various engineering lines have felt the need of an 
sociation where free discussion might be given various 
oblems that arise in their field of endeavor, and also per- 
t means of friendly interchange of ideas and business 
‘thods pertaining to the advertising and selling of en- 
yeering products. 

With these objects in view, the Engineering Advertisers 
sociation was organized in Chicago, March 11, at the 
»tel La Salle. At that meeting some of the leading manu- 
‘turers of engineering products were represented, a con- 
tution and bylaws adopted and officers and _ directors 
cted as follows: 


President, H. L- Delander, advertising manager Crane 
mpany. 

Vice president, H. Colin Campbell, director advertising 
rtland Cement Association. 

Secretary, G. H. Eddy, publicity manager Green Engi- 
-ring Company, East Chicago, Ind. 

Treasurer, Edward J. Pratt, advertising manager Kellogg 
‘itchboard & Supply Co- 


Board of Directors 
: For One Year. 


G. S. Hamilton, advertising manager American Steam 
nveyor Corporation. = 
J. J. Arnsfield, advertising manager Fairbanks Morse 


x P. Hauck, director of advertising Allis-Chalmers Manu. 
turing Company, Milwaukee. 

For Two Years. 
H. W. Clarke, advertising manager, Chicago Pneumatic 
oo] Company. .._. 
P. A. Powers, advertising manager, Benjamin Electric 
inufacturing Company: 
J. C. Kinsley, secretary A. M. Davis Regulator Company. 
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Membership Committee. 

Albert H. Hopkins, advertising manager C. F- Pease 
Company. 

H. W. Stannard, president Twin Fire Furnace Company. 

L. Schultz. sales manager, James .\. Brady Foundry 
Company. 

The Engineering Advertisers Association will be domt- 
nated by its active membership, although provision is made 
to accept as associate members, publishers and their repre- 
sentatives, solicitors and service agency men whose interests 
are contined to engineering projects. Active membership. 
however, can be enjoyed only by those in responsible charge 
of advertising or sales of the companies with which identi- 
hed. Regular meetings of the association will be held 
monthly except during July and August, the annual meeting 
being held in March. Speakers of recognized prominence in 
the field of engineering advertising will give addresses on 
the subject of general and special interest to members at 
various meetings. 


NATION’S GEAR MAKERS TO MEET AT CLEVELAND 


President F. W. Sinram. of the American Gear Manufacturers 
Association announces that their annual convention will be held 
at the Hotel Statler. Cleveland, O., April 14. 15 and 16. 

. The organization includes in its membership representative 
companies engaged in making gears in the United States and 
Canada and promises to be of unusual interest to the manutac- 
turing world. For some years past the American Gear Manu- 
facturers Association has been striving earnestly to affect an or- 
ganization that would develop definite means for standardizing 
their products. The coming convention will center its attention 
on this problem. 

Papers will be presented as follows: 

(1)—“Gear Steels,” by Dr. Parker of the Carpenter Steel 
Company. 

(2)—“Proper Sizes and Materials for Gears.” 

(3)—“Worms and Worm Wheels.” by a representative of 
the Timken-Detroit Axle Company. 

Officers of the association are: President, F. W. Sinram, of 
the Van Dorn & Dutton Company, Cleveland. O. 

H. E. Eberhardt, vice president of the Newark Gear Cutting 
Machine Company, Newark, N. J. 

Frank D. Hamlin, secretary of the Earle Gear & Machine Co.. 
Philade!phia, Pa. 

Frank Horsburgh, treasurer of the Horsburgh & Scott Co.. 
Cleveland, O. 
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C. W. Johnson has been appointed assistant manager 
of works of the Westinghouse Electric & Manufacturing Co. 
After graduating from Ohio State University, Mr. Johnson 
entered the employ of the Steel Motor Company of Johns- 
town, Pa. A year later he became associated with the Bul- 
lock Electric Company of Cincinnati, O., and in 1904 was 
made superintendent of the Allis Chalmers Bullock, Ltd., of 
Montreal, Can. In 1907 he entered the employ of the West- 
inghouse Company, later being appointed general superin- 
tendent, in which capacity he served until his recent appoint- 
ment. Mr. Johnson is a member of the American Society of 
Mechanical Engineers, American Institute of Mining En- 
gineers and Engineers’ Society of Western Pennsylvania. 


Vv 
George E. Thackray, C. E., of Johnstown, Pa., has been 
appointed by the president of the American Institute of Min- 
ing and Metallurgical Engineers, as one of their members on 
the American engineering standards committee. 


Vv 
Frank Hodson, president of the Electric Furnace Con- 
struction Company, returned from Europe, February 24, 
accompanied by Harry Etchells, one of the inventors of 
the Greaves-Etchells furnace. Mr. Etchells, during his short 
stay in America, is to act in an advisory capacity on the 
latest European practice. 
ae 
R. W. Heffner, who has been employed by the United 
Furnace Company of Canton, O., for the past three years, 
in the capacity of superintendent of the by-product coke 
plant, has resigned his position to take charge of the plant 
now being erected by the Rainey-Wood Coke Company, 
Swedeland, Pa. 
Vv 
C. M. Smith, president and treasurer of the Colonial Iron 
Company, who has for some time been in Florida, has again 
returned to take up active work. 
Vv 
Grant J. Woolston is now connected with the Aborn Steel 
Company. He was formerly associated with the Fulton Steel 
Corporation, Fulton, New York. 
re 
John J. Davison is now superintendent of the Downingtown 
ors enpany foundry, at Downingtown, Pa. 
Vv -¥ 
Sober C. Neale, §. M. Vauclain and D. Brewer Gehly were 


elected’ directors of the Cambria Steel Company, Johnstown, Pa., 
at its recent annual meeting. 
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Edward A. Miller is now assistant superintendent of the 
Jersey City plant of the Metal & Thermit COrROEAHOn, New 
York City. 

ve x 


G. H. Parm, general manager of the concern of Josef F. A. 
Comstedt, iron and steel exporters, is taking an extended trip 
to Norway and Sweden. 

Vev 


E. J. McGinniss is now connected with the Weirton Steel 
Company, Weirton, W. Va. He was formerly in charge of the 
blooming and plate mill at the LaBelle Iron Works, Stenbenville. 

Vv 

E. A. S. Clarke has left for a trip to Europe to study busi- 
ness conditions in the interest of the Consolidated Steel Cor- 
poration. 

Vv Vv 

Dadley R. Kennedy, formerly with the Youngstown Sheet 
& Tube Company and manager of industrial relations for. the 
American International Shipbuilding Corporation, has opened 
an office as practical advisor of industrial relations problems, 
Real Estate Trust Building, Philadelphia. 


a : 

Frank M. Welsh is now resident manager in charge of the 

New York office of Hickman, Williams & Co. Inc: He 

was formerly connected with the Vulcan Steel Products. Com- 

pany, Republic Iron & Steel Co., Spang, Chalfant & Co., Anc., a 
the National Tube Company. 


Vv 
John Bindley, who has had many years of active connection 
with the steel industry and the hardware field, was _ recently 
elected president of the Pittsburgh Steel Company. 
Vv 


Robert A. McDonald is now general superintendent of the 
Pittsburgh Crucible Steel Company, Midland, Pa. . Mr. :Mc- 
Donald was formerly superintendent of the Crescent’ works, 
Crucible Steel Company of America. 

Vv 


James Farrell is now head of the industrial relations depart- 
ment of the Worthington Pump & Machinery Corporation, hav- 
ing resigned a similar position with the Bethlehem Steel Cor- 
poration. | 

Vv 
H. L. Mentser, formerly manager of the Far Eastern depart- 


ment of the Vulcan Steel Products Company, is ‘now “éonnected 


with the Parker Company. Mr. Mentser was formerly ‘connected 
with the Midvale Steel & Ordnance Co 
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John H. Adams, formerly general manager of the Birming- 
ham Trussville Iron Company, has opened a consulting engi- 
neering office in the American Trust Building, Birmingham. 


Vv 
Charles Schenck is now production engineer of the Bethlehem 
Steel Company plants, Bethlehem, Pa. He succeeds H. S. Vance, 


who has resigned. 
Vv ¥ 


C. H. Foster formerly secretary and treasurer of the Superior 
Steel Corporation, of Pittsburgh, has been appointed president 
and treasurer of that company. 


VV 
L.. E. Thomas, formerly vice president and general manager 
of the Birdsboro Steel Foundry & Machine Company, has been 
elected president and director of the Reading Iron Company, 
succeeding F. C. Smink. who becomes chairman of the board of 
directors. 
vy ¥ 
W. C. McGattic has opened a consulting engineering office in 
the B. F. Jones Building, Pittsburgh. Mr. McGaffic will specialize 
in blast furnace work as well as structural steel and plate work. 


Vv 
John R. Foster, formerly connected with the Iron & Fuel 
Trading Company, Pittsburgh, is now manager of sales of the 
ingot mold department of the Valley Mould & Iron Corp. 


Vv 
Malcolm R. MacLean, recently in the service and formerly 
manager of the Pittsburgh district of the American Steel Foun- 
dries, is now sales manager of the Duquesne Steel Foundry Com- 
pany, Pittsburgh. 
Y- ¥v 
J. H. Bache has recently been elected a director of the Em- 
pire Steel & Iron Co. Catasauqua, Pa. 
¥. °¥ 
J. E. Daily, general superintendent of the Lowellville mills of 
the Sharon Steel Hoop Company, has resigned, due to ill health. 
Vy Vi 
G. Walter Esau, president of the Modern Steel Foundry 
Company, Milwaukee, was recently elected president of the Mil- 
waukee chapter of the American Steel Treaters’ Society. Charles 
J. Wesley was elected secretary and treasurer. 
Vv 
D. E. Sawyer is now manager of the steel department of the 
J. E. Dockendorff & Co. export and import concern, New York. 


- Mr. Sawyer was formerly affiliated with the Illinois Steel Com- 


Dany, Chicago. 
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Clarence W. Andrews is now connected with the American 
Steel Foundries in Alliance, O., as chemist in the open hearth 
department. 

vy’ -¥ 

Charles Donley, superintendent of the hot bolt department of 
the Lebanon, Pa., plant of the Bethlehem Steel Company, is now 
department superintendent at the Lebanon Valley Iron & Steel 
Cc Lebanon Pa., succeding Charles Hopkins, who resigned. 


v¥ 
W. H. Basse is now manager of the Detroit plant of Joseph T. 
Ryerson & Son. 
Vv 
Ralph J. Stayman is now connected with the Jones & Laughlin 
Steel Company. Previous to his entrance in the ordnance de- 
partment he was manager of the Detroit plant of Joseph T. Ryer- 
son & Son. 
Vv 
W. M. Henderson has been appointed superintendent of the 
William Wharton, Jr. & Co., Inc., plant at Easton, Pa. Mr. 
Henderson was formerly connected with the Pennsylvania Steel 
Company, Steelton, Pa. 
Viv 
F. C. Elder has been appointed metallurgist of the American 
Steel & Iron Company, with offices in the Frick Building, Pitts- 
burgh, succeeding S. M. Rogers, deceased. Mr. Elder was 
formerly in charge of the physical testing laboratory of this 


company at Cleveland. 
Vev 


James Williams has been appointed assistant superintendent 
of the Central furnaces of the American Steel & Wire Co., Cleve- 
land. He was formerly general foreman. Mr. Williams succeeds 
C. S. Farkum, who is now superintendent of blast furnaces at 


Donora. 
¥ «¥ 


L. T. Harper, formerly connected with Byron Jackson Iron 
Works, San Francisco has just returned from India and opened 
an office for the export of machinery, in the Mills Building under 
the name of Shields-Harper Company. 

Vv 

James M. Woltz, safety director Youngstown Sheet & Tube 
Co., Youngstown, O., was elected chairman of the Society of 
Ohio Safety Engineers, at the fourth annual meeting held re- 
cently in Cleveland. A. C. Cook, of the Carnegie Steel Company 
was chosen vice chairman; E. R. Rose, Republic Iron & Steel 


. Co., secretary and treasurer; and Wallace Dunn, Republic Rub- 


ber Company, assistant secretary and treasurer: 
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SELECTOMETER FOR COUPLINGS. 


The Smith-Serrell Company, Inc., 90 West street, New York 
City, have designed and made available a very convenient device 


ELECTOM ETER 


s 
See Directions & Note on 
ite tet 


corr cy 
Smith-Serrell Co., Inc., New York Ci 

TURBing - COmPRie 

soSste Hag PUMP, Fan OR OThEA 
TURBO - GENERATOR 

OL - 

mOTOR Enron. CUNT. ae FAN OR OTWER 
MOTOR - WOOO WORKING MACHT cry, SxarTind, 

GOINOER,. ve 

pit ae CONVEYOR, SCREEN, BEATER, 


MOTOR. RECIPROCATING PUMP(DUPLEX OR TRIPLEX 
MOTOR- CRUSHER, TUBE MILL, HOIST, HOG, 
LING WILL (STEEL RU83ER OR BRAGS) 
ELEVATOR, CRANE, SCACW OCOWN, 
CHGINE WITH FLYWHEEL TO SMOOTH LO 
GAS ENGINE. PECIPROCATING PUM. 
MOTOR - COMPRESSOR 
GmGing. ra 
IF YOU DON’T SEE WHAT YOU WANT 
PLEASE W2iTe POR IT, 


for the purpose of determining the proper size of Francke flexible 
couplings for any given device. In order to use the selectometer 
for computation, the normal hp and rpm must be known. The hp 
is registered on the outer scale with the rpm on the inner scale. 
The proper se‘ection is then made from the list of classifications 
of machines. From this classification an arrow points to the 


MEAVY PATTERN TYPE 


DIMENSIONS DIRECTIONS FOR USING 
THE GELECTOMETER 

+ On the outer acale locate your 

normal horsepower and register 


number of the proper coupling and at the same time gives the 
maxinium bore. The back and front of the selectometer is 
;. shown-in the accompanying illustrations. These selectometers 
-. are available and can be secured from the above company. 


TEMPERING AND HARDENING STEEL. 


The lost art of tempering kas been as great a bar to 
progress as any one element we have had to contend with, 
- and we have all looked forward to chemistry to solve the 
‘ problem — 

- The distinction between hardening and tempering is one 
of degree only, and both are of an opposite character to 
annealing. Hardening in the shop sense signifies the making 
of a piece of steel about as hard as it can be made, while 
tempering indicates some stage in an infinite range between 
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the fully hardened and the annealed or softencd condition. 

It .a> been a long cstablished practice to estimate tem- 
perature by color tints, but this 1s being rapidly invaded by 
new methods in which the temper-' eat is obtained in fur- 
naces, provided with pyrometers. by means of which the 
heating-up is done gradually. Such furnaces are used for 
hardening batls for bearings. cams, small toothed wheels, and 
similar work, as well as for the tempering of springs, milling 
cutters, and ot.er kinds of cutting tools. But for the cut- 
ting tools | aving single edges as used in engineers’ shops and 
blacksmith s! ops, the color test is most generally used. and 
in the hardening and tempering of tools by color, experi- 
ence is the only safeguard. 

The most dificult articles to harden are springs. milling 
cutters, taps and reamers. Hardening is performed the more 
efficient the more rapidly the quenching is done, most gener- 
ally there is danger of cracking, especially is this true of the 
thick objects. Rapid kardening is usually the cause of dis- 
tortion of long taps and reamers, and of their cracking. 
Almost every class of tool requires a different temperature or 
tint. 


Case hardening is employed where toughness must be 
combined with durability of surface and has usually entailed 
morg careful handling and attention than any other class of 
tle hardening process. Results are obtained by converting 
the surface of the article into steel and then hardening these 
surfaces, but it is necessary to Feat the articles to correct 
.cmperature, and the surfaces must be treated with some 
carbonizing material. ‘The hardening point or temperature 
of tools made from different brands of tool steel, may, by 
experience, be located with accuracy. 


Some industries have been very slow to adopt the 
inore eficient methods for the proper hardening and temper- 
ing of toois, and yet, taking the industry as a whole, it is 
believed that they do more tempering and hardening of tools, 
than any other single industry in the country. With them 
the open furnace and water is the most common for tem- 
pering. while some have adopted oil baths for high speed 
steel, There are numerous compositions for hardening and 
tempering which have met with more or less success. A 
chemical compound manufactured by the Empire Chemical 
Company is adapted for use as a tempering and case harden- 
ing purpose. Most generally these two processes require 
separate baths to produce good results. 


A noteworthy improvement in the design of the Sterling 
whee'barrow is the new 10-spoke wheel. The fact that all other 
whee barrow wheels have eght spokes and the Sterling wheel 
has 10 spukes p-esents a big credit for Sterling. as any user of 
wheelbarrows will readily realize that by adding two additional 
spokes to wheel construction, it will greatly strengthen the 
weakest part of the average barrow. The Sterling whee!barrow 
is manufactured by the Sterling Wheelbarrow Company, of Mil- 
waukee. © 


PAMPHLET DISCUSSING EXPORT LAW. 


Benjamin Catchings. director of the Foreign Trade Bureau 
of the Federal Trade Commission, Fas issued a pamphlet for 
distri:ution to interested persons. This pamphlet deals with 
the practice and procedure under the Webb-Pomerene ex- 
port trade act. 
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THE M’DERMOTT CONTINUOUS TWIN SCOOP 
LOADER. 


After several years of development work, the Wellman- 
Seaver-Morgan Company of Cleveland, O., has placed upon 
the market a mine loading machine known as the McDer- 
mott Continuous Twin Scoop Loader. As its name implies, 
this machine digs loose ore, dirt or muck by a continuous 
scooping process, the material being taken up by scoops or 
buckets on an endless chain elevated and dropped into a 
hopper which feeds to a conveyor belt which in turn loads 
into a car. The accompanying illustration clearly brings out 
these points. The scooping mechanism is so pivoted that it 
can dig to the side as well as in front of the machine. The 
ore, however, being delivered to the conveyor through the 
hopper, reaches the car behind the loader no matter at what 
angle the scoop is working. The movement of the scoops is 
continuous, not reciprocating. 

The machine is self-propelled and is so dimensioned that 
it can easily be transferred around the mine. It will load 


McDermott Continuous Twin Scoop Loader. 


at the rate of over a ton a minute and may be operated hy 
unskilled labor. 

In designing this loader, the adverse conditions and re- 
stricted space incident to underground mining have been 
kept in mind and particular attention has been given to 
rigidity with minimum weight. It is compact, durable and 
simple of operate. It is essentially a labor saving, time 
saving device—removing the drifts quickly and allowing the 
drillers to get to the headings more often. 

While specially designed for underground work, the 
loader is not limited to this application as it can also be used 
on the surface for loading coal from piles to cars, removing 
piles of rock and sand and similar operations. 

The loader consists of three main parts—truck, digging 
head and conveyor. These parts can readily be dismounted 
and as readily reassembled, permitting ease of handling in 
getting the machine underground and in shifting from level 
to level. 

The levers for operating the loader are located at one 
side in a position convenient for the operator to see the 
several movements. He simply has to keep the machine well 


EAA tL A A Le TCT 


up to the pile and swing the shovel from side to side of the 
drift. 

The loader is fitted with motors wound for 230 volts, de, 
providing power for all of the operations. The motors are 
of the entirely enclosed type and all chains and gears are 
protected with suitable guards. 


The entire framework is of steel, the digging head is 
mounted on a large ball bearing, and all parts are protected 
as much as possible against dirt and water. All chains are 
provided with take-ups and the digging edge of the bucket 
is filled with renewable tooth sections. 


The general dimensions of the loader are as follows: 


Maximitim: GUGl ail TEdgtT savd os slucticdogiin ccs vseueds | Eo ad 
Maxiniam over Sil: ROI vs4 cies kan dee olaadomer 5'634 
Max. over all height with bucket in lowest position 6'7%%”" 
Max. over all width when machine is in operation 4’ 


CaUee OF EPUCE: WNCEIS: < 66i55 5000s basenncsinaeeacs.es 24” 

Max. rated capacity with full buckets, tons per min.. 1.75 
AVerage Capacity, ONS Per DOU ibs x oveciwe ts csa-ces 45 
Weight of complete machine, pounds............... 8,0CO 


STRUCTURAL STEEL FOR SHIPS. 


Carnegie Steel Company of Pittsburgh has just an- 
nounced that the second edition of its pamphlet, “Structural 
Steel for Ships,” is now off the press and ready for distribu- 
tion. It contains 60 pages instead of 16 as in the first edition 
and includes many additional tables. A commentary has been 
added which is an elementary discussion of rolling mill prac- 
tice and steel works procedure as related to the manufacture 
and shipment of ship steel and reflected in the American 
standard practice. 

This pamphlet is of great value to the ship builder be- 
cause it is the latest word on the subject of structural steel 
for ships and contains a great store of information and work- 
ing data. 

The booklet gives tables on structural shapes recom- 
mended for ships and includes angles, channels, bulb angles, 
weights of flat rolled steel, permissible variations of plates 
ordered to weight, permissible overweights of plates ordered 
to thickness, elements of equal leg angles, elements of bulb 


-angles and elements of channels. It also includes facsimiles 


of standard order forms for shapes, plates and bars. 

The commentary describes and illustrates the kinds of 
rolling mills utilized in the manufacture of ship steel, traces 
the route followed by an order from a ship yard, through 
district and general offices to the mills, through the mills to 
the shipping beds and thence back to the shipyard. It thus 
explains fully in what way irregularities in order practice 
complicate and delay the manufacture of ship steel and how 
the adoption of standardized practice benefits both the ship- 
yard and the steel maker. It also recommend a convenient 
and uniform system for cargo vessel materials and a prac- 
tical method of plain material storage at the yards—all fully 
illustrated by diagrams and figures. 

If the recommendations in this pamphlet are followed, a 
long step forward will have been taken in the standardiza- 
tion of shipyard order practice and that will lessen if not 
wholly remove the delays which have often occurred in the 
actual placement at the mills of orders sent in by the yards, 
but which by reason of inadequate, incomplete and incon-. | 
sistent advices, district and generat offices have had to hold, 
pending removal or irregularities by correspondence. 
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Trade Notes “| 


C. E. Hague, formerly production engi- 
neer of the Mid-West Engine Company, 
Indianapolis, Ind., has been appointed sales 
manager of the American Steam Conveyor 
Corporation, Chicago, manufacturers of the 
American Steam Ash Conveyor and other 
ash handling equipment. Mr. Hague as- 
sumed his duties March 17. 


Morse Chain Company, Ithaca, N. Y., 
announce that they are advised by P. 
A. Morse of the Morse Engineering 
Company their Western representatives, 
St. Louis, Mo., that the Kansas City 
offices have been removed from the old 
quarters in the R. A. Long Building, to 
more commodious rooms, Suite 211-212 
Finance Building, where W. V. Warner, 
the office district manager will greet 
their friends. 


C. R. Bulley has been appointed sales 
metallurgist to the Hess Steel Corpora- 
tion in Baltimore. When the United 
States entered the war he was placed in 
charge of the design, building and opera- 
tion of the heat-treating department of 
the Symington-Anderson Company, Ord- 
mance, Rochester, manufacturers of 75 
mm. field guns for the United States 
government. Prior to this he had several 
years experience in the metallurgical de- 
partment of the Halcomb, Midvale and 
Carpenter Steel Companies. 

The Epping-Carpenter Pump Company 
announces the appointment of F. S. 
Healey as manager of sales. in addition 
to h's former office of chief engineer, 
vice F. F. Woods, who is now located in 
New York, as Eastern sales manager. 


Albert A. Scheuch, of the sales de- 
partment, has been appointed as assist- 
ant sales manager. and Pau! D. Good- 
man. formerly of the McClary Jemison 
Machinery Company, of- Birmingham, 
Ala., has been added to the sales per- 
sonnel. 


Willis B. Clemmitt has joined the en- 
gineering staff of the Powdered Coal 
Engineering & Equipment Co.. of Chi- 
cago, in the capacity of advisory en- 
gineer. Mr. Clemmitt was formerly as- 
sistant superintendent of the open hearth 
department of the Central Iron & Steel 
Co.. at Harrisburg, Pa. 

George H. Ruppert who, before his en- 
try into the chemical warfare branch of 
the service had charge of a sodium- 
ferro cyanide department of the Semet- 
Solvay Company, has accented a posi- 
tion as advisory engineer with the Pow- 
dered Coal Engineering & Equipment 
Co.. of Chicago. 

Contract has just been awarded to the 
Treadwell Engineering Company, [as- 
ton, Pa., for a 34 inch two-high revers- 
ing blooming mill. roller tables, manipu- 
lator and shears, comp'ete, by the Auto- 
mobile Berliet, Usines Venissieux, 
Rhone, France. 

At the organization meeting of direc- 
tors of Air Reduction Company. Inc., 
New York. N. Y.. held on February 19, 
1919, the following officers were elected: 
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A. S. Blagden, president: A. R. Ludlow, 
vice president: C. E. Adams, treasurer: 
M. W. Randall, secretary; C. L. Snow, 
assistant treasurer; C. C. Emerson, as- 
sistant secretary. 

The stockholders of the A. Garrison 
Foundry Company of Pittsburgh. Pa., at 


tre annual meeting held recently, 
elected directors as follows: John H. 
Ricketson, Jr. Oliver G. Ricketson. 


Jesse R. Williams. George W. Caulkett. 
The officers of the company are as fol- 
lows: John H. Ricketson, Jr.. presi- 
dent; Oliver G. Ricketson, vice presi- 
dent; Jesse R. Williams. general man- 
ager and treasurer: George W. Caulkett. 
Secretary, assistant treasurer and assist- 
ant to the veneral manager. 

The president, John H. Ricketson., Tr.. 
has been serving as a captain with the 
Three Hundred ard Fifteenth Infantry, 
American expeditionary forces. in 
France. The cantain was hadlv inca- 
pacitated by stell shock during the bat- 
tle of the Argonne Forest. but is now 
ranidlv recovering. All of the officers 
are old employes of the comnanv. The 
Messrs. Ricketson held the present nosi- 
tions during the late 90s. Mr. Williams 
comes from the accounting denartment, 
while Mr. Caulkett is transferred from 
the engineering and estimating depart- 
ment, 


Freyn, Brassert & Co.. engineers. Chicaeo, 
have been retaired by the American Rolling 
Mills Company. blast furnace division. Co- 
lumbus. O.. as consultirg engineers for im- 
Provements to he made at the company’s 
two Columbus blast furnaces. 


The Terry Steam Turbine Company 
makes the deferred announcement that 
since the death of Charles FE. Hague in 
Anril. 1917, their interests in the Phil- 
adelphia district have been under the 
supervision of V. L. Sanderson. with 
headquarters at 605 Widener Building. 
They further announce that James H. 
Weir has recently become associated 
with them as assistant to Mr. Sanderson 
in that district. 


The Electric Furnace Comnany. Alli- 
ance, O., is constructing for shipment to 
Mexico. complete Baily electric furnace 

° . ° 

equipment for melting brass. The fur- 
naces are of the tilting type. and are 
rated at J05 kw electrical canacity. 1 £00 
pounds hearth capacitv. and a melting 
rate of 6C0 pounds ner hour. The equip- 
ment has heen nurchased by G. Amsinck 
& Co.. New York, for exportation to 
Mexico. 


The Hess Steel Cornnration of Balti- 
more. Md., has estahl'shed a branch 
office in tre Kresee Building. Detroit. 
Mich. George B. Norcross. who is now 
representing the Hess Steel Corporation 
in that district will be in charge. 


Trade Puhlications 
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The Westinghouse Electric & Manu- 
facturing Co.. of East Pittsburgh. Pa.. 
has issued a complete catalog in which 
all of their electrical supplies are listed. 
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[In compiling the catalog every effort 
was exercised to make it of the greatest 
convenience to purchasers. The catalog 
is made up of 1,264 pages of description 
pertaining to the products of the com- 
pany and a score of other pages contains 
a complete cross index, and index to 
style numbers, and a table of “Approxi- 
mate Cost Multipliers,” which enables 
One to figure the approximate cost of all 
suppties listed. Although the book is 
ca.ed a catalog, it contains a_ vast 
amount of information of a technical and 
engineering nature. Practical sugges- 
tions for the use of many kinds of ap- 
paratus for the transmission and utiliza- 
tion of electric power are given. 

It is planned to issue this catalog an- 
nually. The publication of the catalog 
is quite notewortky as it is the first book 
of such a nature published by an elec- 
trical concern having the wide diversity 
of products sold by the Westinghouse 
Company. 

Powdered Coal—The Quig'ey Furnace 
Specialties Company, Inc., 25 Cortlandt 
street. New York, have recently issued 
Bulletin No. 11, describing the Quigley 
powdered fuel systems. 


Circuit Breakers—The Automatic Cir- 
cuit Breaker Company, Columbus, O., have 
issued Bulletin No. 301, describing their new 
types of breakers “ARL,” “DRL” and 
“CRL.” 

Roller Bearings—The American Roller 
Bearing Company, Pittsburgh, Pa., have 
sent out Bulletin No. 1004, describing their 
Type “C” roller bearings. 

The Pulverized Fuel Equipment Cor- 
poration has recently been organized for 
the purpose of taking over the business of 
the Locomotive Pulverized Fuel Company. 
The head oices are at 30 Church street, 
New York City. 
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James M. Povner. a prominent electrical 
engineer. for 10 years connected with the 
Baltimore office of the General Electric 
Company. died at the age of 37, of influenza, 
after an illness of 10 days, at Charleston, 
W. Va.. on March 3. last. : 

Mr. Poyner was identified with many 
of Baltimore’s new deve'opments. being 
well known in engineering and business 
circles, and numbered among his friends 
some of Baltimore’s most prominent busi- 
ness men. He was born in Alabama, where 
his parents, two brothers and three sisters, 
still reside. He was a graduate of Auburn 
College of Alabama: a member of the En- 
gineering Club of Ba'timore; the American 
Institute of Electrical Engineers, and the 
Maryland Courtry Club. Until he left the 
city, he resided at No. 3305 A!to avenue. 
He came to Bi'timore from the Lynn 
works of the General Electric Company, 
and remained here until January 15, last, 
when he resigned to trike up new work in 
Charleston, W. Va. The funeral and burial 
took place on March 5, in Raleigh N. C., . 
where his widow. who was formerly Miss 
Mary Smedes. of that city. and three chil- 


dren, James M. Jr., George S. and Mary, 7 


will reside. 
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STOS PROTECTED METAL 


Through Longer Life 
Comes True Economy 


Through the longer life of Robertson Asbestos 
Protected Metal comes true economy in Factory 


ae 


Duildings. 


This rust-proof, corrosion-proof and fire-resistant Roof- 
ing and Siding will fully measure up to the requirements 
ol railway construction. The illustration opposite tells the 
story of its metal protection. ee 


Q PE + pee 
Millions of square feet are now serving railway and 
industrial plants throughout the world. | 


Send for our Jatest bulletin and descriptive literature 


H. H. ROBERTSON COMPANY, ~~ 


Formerly Protected Asbestos Metal Co. 
First National Bank Bldg., Pittsburgh, U. S. A. 
LONDON, ENGLAND: Dock House, Billiter Street. 
For CANADA: Canadian Asbestos Co... Montreal. 
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